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Fleur-O-Lier fixtures are made to exacting spec- 
ifications that cover performance, construction 
and safety. Then they are tested and certified by 
Electrical Testing Laboratories Inc., as meeting 
these specifications. A Fleur-O-Lier label on 
each fixture identifies them. 


What’s the value of this? 


Fleur-O-Lier fixtures are insurance on your reputa- 
tion. A Fleur-O-Lier installation assures customer 
satisfaction—freedom from complaints. With 


What does 


« FLEUR-O-LIER 


mean 10 you # 


Fleur-O-Lier equipment you know the customer 
will get fine lighting performance—trouble-free 


operation. 


Fleur-O-Lier is both a Product and a Program. 
Those rigid specifications, the careful checking, 
enable you to give the product unqualified en- 
dorsement. The promotional program develops 
the commercial fluorescent lighting market — 
and raises the standards of lighting to higher 
levels. You benefit—and the customer benefits. 





FLEUR-O-LIER 
Manufacturers 


Cleveland 15, Ohio 


Fleur-O-Lier is not the name of an individual manufacturer, but of a group of 
fixtures made by leading manufacturers. Participation in the Fleur-O-Lier program 
is open to any manufacturer who complies with Fleur-O-Lier requirements. 
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Can Be a Good Year Too 


You can expect good business to run on 
well through 1948. 


But old-time competition is close upon 
us. 


And 1949 will be a critical year for all of 
us — making lower taxation imperative 
NOW. 


These are the main conclusions drawn from a na- 
tion-wide survey of industry’s plans for new plants 
and equipment which McGraw-Hill has just com- 
pleted. Here are the major findings: 


1. Capital expenditures in 1948 may be a little 
lower — but at the most only 8% lower — than 
in 1947. 


2. In 1949 capital expenditures may decline. 1949 
plans are still fluid. However, those which have 
been projected now show a falling off. (Wash- 
ington planners, please note: Current official 
attempts to discourage capital expansion may 
turn out to be superfluous — or downright 
dangerous.) 


3. Industry’s initial postwar rebuilding will be 
85% complete at the end of 1948. When this first 
wave of deferred maintenance and expansion 
is finished, American industry will have more 
than half again the capacity it had in 1939. This 
does not mean the end of needed capital expen- 
ditures. Business will need to invest much more. 
(President Truman sets an investment goal im- 
mediately ahead of $50 billion.) But it does 
mean that tough competition is returning fast. 





e IF YOU WANT full details of the McGraw-Hill sur- 
vey of Capital Expenditures, which is summarized in 
this editorial, write to the Economics Department, 
McGraw-Hill Publishing Company, 330 West 42nd 
Street, New York 18, N.Y. 














These are solid facts, based on plans which are firm- 
ly made by a broad cross-section of American indus- 
try and which the McGraw-Hill survey revealed. 

The greatest contribution of this survey is the 
information it supplies on business plans for the pur- 
chase of new plants and equipment. What business 
planned to do about such expenditures was by far the 
biggest unknown element in the 1948 outlook. For, if 
business planned to slash its outlays for plants and 
equipment this year, that fact alone could bring a 
sharp downturn in business. 

In making this survey, McGraw-Hill researchers 
all over the nation personally interviewed top execu- 
tives of companies selected to make up a scientific 
cross-section of industry. Each executive was asked 
to give, not his opinion about general business trends, 
but factual details about his company’s plans for 
1948. By adding together the plans of the companies 
interviewed, McGraw-Hill has secured, for the first 
time, a reliable picture of what business plans to do 
in the months ahead. 

Here are plans for 1948 and 1949, as revealed by 
the survey: 


1. Industry still needs more than a year 
to finish its initial postwar maintenance 
and rehabilitation program. 


Among manufacturing industries, top executives 
report that 64% of their program for the immediate 
postwar period is now complete. According to present 
plans, 85% will be installed by the end of this year 
even though some manufacturing industries still 
have a long way to go. For instance, oil companies 
will complete only three-quarters of their presently 
planned expansion program by the end of 1948. 


2. Business may spend less on new plants 
and equipment this year than the record 
$16.1 billion spent last year. But the decline 
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probably will be negligible and certainly 
will not be great enough to bring on a busi- 
ness recession. 


At the time McGraw-Hill interviewed top execu- 
tives, some companies had not yet approved their 
1948 capital budgets. Under the extreme assumption 
that those particular companies will make no capital 
expenditures in 1948, industry’s 1948 bill for new 
plants and equipment will run to $14.9 billion, or 8% 
below last year’s record figure. Under the more real- 
istic assumption that those companies will cut their 
capital investment only as much as the companies 
which had already drawn up their plans for 1948, in- 
dustry’s 1948 capital budget will run to almost $15.8 
billion, a decline of only $300 million from 1947. 

Thus the over-all conclusion of the McGraw-Hill 
survey is that capital expenditures by business will 
be only slightly lower this year than last. 


3. Business executives will not slash their 
1948 capital budgets unless they are con- 
vinced that a real slump is in the offing — 
and they are not convinced now. 


Almost two-thirds of all manufacturing companies 
say they would not cut capital budgets sharply even 
‘if business activity declined 20%. What is more, even 
a 15-20% boost in wage rates would have little effect 
on projected capital budgets. If wages go up, 57% of 
manufacturing companies would not change their 
capital budgets, 26% would increase them, and 17% 
would cut them. 


4. Most executives look for an increase in 
their company’s sales this year. 


More than half of all manufacturing companies are 
planning on a sales increase over last year of 10% or 
more. A third of them say sales will be about the same 
as in 1947. And fewer than 10% look for lower sales. 


5. Manufacturing companies will finance 
much of their purchases of new plants and 
equipment in 1948 from funds set aside out 
of past or current earnings. 


Utilities and railroads, on the other hand, must go 
to the securities markets or commercial banks to 
finance most capital expenditures. 

Although manufacturing -nmpanies say they can 
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finance this year’s capital expenditures in large part 
from current profits and past savings, all evidence 
indicates that, to do so, they will use up most of the 
funds they earmarked during the war for this pur- 
pose. So in 1949, industry must go to the capital mar. 
kets or to the commercial banks if it is to continue 
to spend for capital purposes. If the securities markets 
continue to lie in the doldrums, as they will under 
present tax laws, only companies with triple A credit 
ratings will be able to raise funds that way. 


6. Purchases of new plants and equipment 
may fall off in 1949. 


The McGraw-Hill survey collected all available 
evidence on plans for 1949 capital budgets. Fewer 
than 40% of all manufacturing companies now have 
definite plans for 1949. Of those that have plans, 45% 
intend to spend less than in 1948, 30% plan to spend 
the same amount, and a quarter expect to spend more. 
These preliminary decisions would seem to indicate 
that capital investment may fall off in 1949. 


7. Industry’s production capacity in 1949 
will be far above prewar. 


Manufacturing capacity will be more than 50% 
greater than in 1939 once the present wave of postwar 
building is complete. Almost a third of all manufac- 
turing companies report that their capacity will be 
double or more than double the prewar figure. Thus, 
1949 may see a huge increase in production of many 
things that now cre hard to buy. 

The last two points in this summary mean that 
1949 will be a critical year. We must forestall a sud- 
den drying up of capital expenditures in that year. 
We must be able also to absorb a great outpouring of 
production both of capital and consumer goods. 

What will happen to business in 1949, therefore, 
will depend on how successful we are this year in 
dealing with such momentous problems as taxation, 
foreign aid and prices. But 1949 can be a good year 
too. 

The next editorial in this series will discuss the 
pivotal problem of taxes. 





President, McGraw-Hill Publishing Company, Inc. 
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F EBRUARY eo .. at a Glance 


No Industrial Slump 


All indications and predictions, in- 
cluding our own of last month, were in 
the direction of considerable let-up in 
industrial construction for ‘48. Comes 
a very thorough survey based not 
upon expert opinion but taken from 
actual hard boiled budgets. Itsaysthat 
industrial capital expenditures will be 
lower in ‘48 but only slightly, in the 
order of 8 percent. The survey made 
by McGraw-Hill research on a nation- 
wide cross section of firm budget fig- 
ures for plant and equipment shows 
that postwar expansion still has a 
good year to run and is expected to 
reach 85 percent completion at the 
end of 1948. Since electrical men are 
involved in almost any phase of cap- 
ital expenditures in plant or equip- 
ment, the prospects are uncommonly 
good for the year. But researchers 
warn of possible trouble in 1949. 


The Deluge 


Governor Dewey's recent remarks 
about the shortcomings of the construc- 
tion industry may be suspected of 
some political tinge. The chances 
are, however, that it’s only the begin- 
ning. The persistent housing shortage 
is going to be tossed around the 
political arena with little if any re- 
gard for facts. The not very vocal 
and poorly organized construction in- 
dustry is unquestionably the safest 
scapegoat politically. 

So between now and election we 
can expect denunciation and harsh 
words in fulsome abundance. If such 
lambasting would roll back construc- 
tion costs, relieve skilled labor short- 
age, expedite efficient flow of scarce 
materials and so on, there would be 
many of us on the same platform. 

Unfortunately, housing shortage is 
a chronic, deep rooted problem reach- 
ing back through war and depression. 
And today’s housing costs are just 
as much a part of the national eco- 


nomic scene as the price of meat or 
shoes. We enjoy no exemptions from 
inflation. 

During the next few months it will 
be difficult to separate political bun- 
combe from sincere criticism but it 
must be done. The construction in- 
dustry stands before the bar of pub- 
lic opinion in this housing crisis, Pub- 
lic opinion has a way of discounting 
political attacks but never long toler- 
ates failure to meet challenges raised 
in honest and constructive criticism. 


Network Feedback 


Primary and secondary intercon- 
nections on industrial distribution 
systems provide a source of danger 
too often ignored or forgotten. Trans- 
formers work both ways. Opening the 
primary breaker or disconnects does 
not kill the transformer primary or 
associated apparatus while the sec- 
ondary remains connected to a live 
network. The tyro just out of electri- 
cal school wouldn't have trouble. It's 
the experienced man who has grown 
to rely on upstream disconnecting for 
safety who is caught. While network 
installations usually include some 
type of interlock to insure disconnect 
at both sides of the transformer, elec- 
trical men working on such systems 
frequently find it necessary to bypass 
such interlocking momentarily in the 
course of repairs or tests. Under such 
conditions, the greatest care is essen- 
tial. Best practice is to assume all 
high voltage terminals are alive un- 
til all disconnects are clearly open. 


Relay Switching 


Announcement of several relay 
switch systems for residential and 
commercial wiring is imminent. Tiny 
relays at the fixture outlet open and 
close the circuit. Switch legs are low 
voltage and carry only the small cur- 
rent needed to energize the relay coil. 
A number of installations are already 


in use around southern California. A 
new approach to switching methods is 
certainly welcome. Present practice, 
particularly in small residences, is no 
credit to the industry. Switch points 
are held to the very minimum. Multi- 
ple switching by 3 way and 4 way 
switches has almost disappeared ex- 
cept for such obvious essentials as 
stairways. Yet convenient control is 
the very essence of good wiring sys- 
tem design. Among many probable 
advantages in relay switching, the 
ease and simplicity of multiple con- 
trol may open up a whole new ap- 
proach to residential wiring layout. 


Specialized Services 


Buildings which house the operat- 
ing headquarters of telephone or 
other wire services involve raceways 
and cable ways of considerable com- 
plexity. Usually designed for the spe- 
cific needs of the building occupant, 
the systems nevertheless are a source 
of useful methods and ideas for simi- 
lar wiring problems. The Pacific Tele- 
phone and Telegraph building job in 
Los Angeles, described by Southwest 
Editor Henry Young in this issue is a 
good example. Many features such 
as the duct wall are of interest to 
electrical men everywhere. 


Show Wiring 


Most of us have attended exposi- 
tions and trade shows with hardly a 
thought as to the complex electrical 
hookup behind the scenes. Besides 
the problem of providing a great 
variety of wiring requirements to doz- 
ens of “customers” in one area, the 
factor of time is vital. The J. F. Fisher 
Company in Chicago are experts who 
have made a specialty in this field. 
It takes organization, good timing and 
unlimited diplomacy. You'll find the 
story on their operations on page 80 
of this issue. 
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Small sizes or large... one, two or three conductors... 
moisture-resisting insulation... from 0 to 5,000 volts... 
Durasheath is built for rugged service: 


Durasheath offers high tensile strength and resistance 
to impact and abrasion—plus extreme flexibility that makes 
it easier to handle. Also, Durasheath resists moisture, acids 
and alkalies generally found in the soil, eliminates prob- 
lems of electrolysis, corrosion and extremes in tempera- 
ture and is highly resistant to flame—making it possible to 
use a single type and size of cable in runs that are partly 
aerial, partly underground or in conduit. 


For complete information, write for Publication C-27. 
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insulated with a moisture-resisting synthetic 
rubber compound, bound with color-coded 
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rubber-filled tape and enclosed in a tough, IN CONDUIT -»- UNDERGROUND eee IN THE AIR 
high mechanical strength, moisture and 


flame-resistant outer jacket of Neoprene.Con- 
ductors have the lasting protection of a solid 
block of synthetic rubber and Neoprene. 
*Reg. U. S. Pat. Off. 
AN @& Guacontlee PRODUCT 


pA ANACONDA WIRE AND CABLE COMPANY 


25 Broadway, New York 4, N. Y. 
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IT IS COMMON PRACTICE to separate labor and materials for 
accounting. Items are charged to their respective categories in the job envelope. In 
estimating a similar procedure is followed. Here the division is even more distinct, 
since the units are different. Materials are tabulated by quantity and cost, labor by 
man hours. 

SUCH A DIVISION, however, is purely artificial. The labor is 
closely dependent upon the materials used. The quality, the variations in engineer- 
ing features, the weight, the packaging, or the delivery schedules on the selected 
material involves more or less variation in the labor required for its use and 
application. 

THERE ARE MANY WAYS, for instance, of connecting a cable 
to a stud; solder lugs, indented lugs, or solderless lugs of several types. Each involves 
a different labor operation. Obviously, the labor is directly affected by the particular 
type of lug selected for the job. Similar variations in labor hour requirements apply 
to everything used on the job. They occur in conduit, panelboards, transformers or 
lighting fixtures. 


ELECTRICAL CONTRACTORS and their supervisory personnel 
are acutely conscious of these variations. To know them is essential to survival in a 
highly competitive business. The wise contractor exploits his materials buying and 
handling function with constant vigilance for its effect on labor. The scheduling of 
deliveries also involves critical appraisal of the labor operation. Minor holdups on 
relatively inexpensive material items can involve disastrous risks in labor costs. 


THE “LABOR ONLY” type of contract, divorcing the control of 
materials procurement from the contractors operation, substantially reduces his 
control over labor. The predictable labor risks, learned through long experience 
with conventional contracting procedure involving close control of materials, no 
longer hold. Job responsibility assumed by the contractor embraces so many costs 
beyond his control that it is difficult to see how such projects can be negotiated 
within the most liberal interpretation of prudent management. 


IN PLAIN LANGUAGE, the “labor only” contract is an outright 
gamble. The essentials of job responsibility, the very management efficiencies which 
contribute to lower overall costs, the principles of a good bargain under which both 
parties benefit are scrapped for a devious and irresponsible device under which no 
one gains—and the contractor almost certainly loses. 


SO LONG AS CONTRACTORS are willing to accept job respon- 
sibility on the basis of less than full control of materials, there will be those who 
will exploit him. There is no law, however, requiring a contractor to accept any 
offered contract terms. It is up to him to refuse. There is no way for the contractor 
to avoid full job responsibility. And job responsibility without control of materials 


can never be a prudent business risk. 
Wa. Be Ptiat 
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wiring jobs go smoothly 





when you plan ahead with GraybaR 


Graybar distributes everything you need for wiring indus- 
trial, commercial, or residential buildings. Wire, cable. . . 
busduct, conduit, fittings, raceways ... 
safety switches ... 


connectors, wiring 
devices, panels, fuses... switchboards 
— they’re all products of leading manufacturers — all made 
conveniently available to you through a single contact, 
your local Graybar Representative. 

Many wiring items are stocked at the Graybar warehouse 
near you. Thus Graybar not only can save you time through 


simplified ordering but often can shorten delivery time. 





WIRING * LAMPS AND LIGHTING * COMMUNICATION * 





SIGNALING ° 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


As for items that are still on the “tight” list, the best 
thing to do is plan ahead with us now. We'll schedule 
deliveries to fit in with the progress of your projects, 
avoiding supply-shortage delays for you entirely — or, at 
least, as far as ingenuity makes possible. 

The near-by Graybar Inside Construction Specialist will 
gladly help you plan any wiring project. Our other Special- 
ists can help solve any electrical problem you may have. 
Graybar Electric Company, Inc. Executive offices: Graybar 
Building, New York 17, New York. 4804 
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VENTILATION * CONTROL * POWER APPARATUS * TOOLS 
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cabinet will be mounted above the wall elbows. 


Wall elbows and three floor elbows in the duct system. A  O.L. Grove, electrical superintendent for the R. R. Jones 
Electric Company checks over the underfloor duct system. 


Specialized Services 
for Specialized Operation 


Unusual wiring problems are encountered in fitting buildings for special serv- 
ices. The Pacific T. & T. building in Los Angeles illustrates some of them. 


electrical installation, the Grand 

Avenue Telephone Building of the 
Pacific Telephone & Telegraph Co., 
Los Angeles, presents some specialized 
procedures on the part of the electrical 
contractor involved. The building is 
in effect an extension of the Mutual 
Exchange Building of the company, 
adjoining it on the rear. The new, 
10-story steel and concrete structure 
is, however, a specialized purpose 
building in that it will contain no local 
exchange facilities but will be devoted 
exclusively to handling long distance 
connections, trans-continental and 
others. 

In its broad aspects, the work of the 
electrical contractor here is interesting 
from two angles. In addition to the 
power and light requirements, he un- 
dertakes to do such things as: provide 
the necessary ducts throughout the 
building to carry the telephone cables 
clear to the points where they fan out 


V IEWED from the standpoint of its 





By Henry Young 


to enter the telephone switching racks, 
at which points the telephone company 
takes over; electrically connect a re- 
frigeration plant of 125-tons capacity 
for the air conditioning of the building 
as a whole, but more particularly to 
remove the heat developed in con- 
nection with the operation of the tele- 
phone equipment; provide a standby 
gasoline engine driven power plant 
capable of supplying energy for the 
telephone requirements as well as for 
an independent emergency lighting 
service in case of the interruption of 
the regular source. Some of this work, 
concrete, masonry, special equipment 
installation, etc., is on sub-contracts, 
but he is nevertheless responsible and 
must supervise it. 

The second interesting overall fea- 
ture is that the electrical contractor is 
simultaneously installing two complete 





wiring systems in one half of the build- 
ing, one to probably be completely re- 
moved at a later date. This is for the 
reason that, initially, five of the floors 
are to be used for company offices, the 
office lighting circuits being located in 
a false ceiling. When the need for addi- 
tional telephone switching facilities 
makes it necessary, the offices may be 
removed entirely from each floor, par- 
titions dismantled and the furred ceil- 


‘ing removed. Removal of the offices 


will leave each floor as originally de- 
signed for telephone service, with all 
floor ducts, junction boxes and floor 
outlets already in place in the con- 
crete slab. 


Transformers 


The transformer vault for normal 
power service is located two stories be- 
low the street on one side, the building 
being on a side hill. This vault is 20 ft. 
by 45 ft. and is reached through doors 
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Ducts in wall are placed over holes 








through concrete floor slab. 





Cable tunnel, riser leg, lead covered cables are racked on 


One line diagram of main service, substation and switchboard, 


4 





Section of duct wall on one floor. Concrete blocks laid up 
between vertical ducts and the whole covered with wire 


insulators. mesh, ready for concrete plaster coat. 
from a vertical areaway or well and Feeder Tunnel and Risers level. The other set, of 2 in. to 4 in. 
sidewalk hatch. conduit, starts with 18. The panel 


For normal power, there is a bank 
of three 150 kva., 240 volt, three phase 
transformers. A special bank of three 
transformers with 150 kva., 440 volt 
secondaries for operation of the air 
conditioning system is located in the 
same vault. It furnishes power for 
operation of the motor of the 400 hp. 
compressor unit. 

Another transformer bank, also lo- 
cated in the same vault, consists of 
three 333 kva. units for the lighting 
system. 

All switching equipment for the 
power service from the main trans- 
former vault is located on a switch- 
board in one corner of the basement, 
outside of the vault, half this board 
occupying the transformer vault wall, 
and the other half, at right angles, 
being against the building wall. 
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A tunnel below the basement floor is 
54 it. by 54 ft. in cross-section and 128 
ft. in total length. It carries the sec- 
ondary feeders for the power and light 
circuits from the switchboard to the 
risers serving the building. This tun- 
nel has a right angle turn in it, one leg, 
under the switchboard, being 56 ft. 
long, and the other leg, under the risers, 
being 72 ft. long. The feeders consist 
of lead-covered cables on cable racks 
in the tunnel. The cables enter the 
tunnel from the rear of the switchboard, 
turn the corner and pass into two riser 
shafts reaching from bottom to top of 
the building. 

The two sets of risers, which run 
from the basement to the top story, 
drop off circuits from floor to floor. 
One set, of 24 to 4 in. conduit, starts 
out with 21 conduits at the basement 


feeds to each floor are controlled indi- 
vidually through separate feeds from 
the basement switchboard. 


Lighting 


Referring to what might be termed 
the transient lighting system, for the 
office floors, this installation consists of 
recessed, fluorescent lights in 8-ft. sec- 
tions, four lamps to the section. There 
are in excess of 1300 such sections re- 
quired for lighting the office floors. As 
stated, all these will eventually come 
out, leaving only the permanent and 
emergency lighting systems for the 
telephone equipment floors as installed 
at the present time and held under 
wraps, so to speak, ready to be put into 
service when the time arrives. 

The permanent lighting system, ex- 
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note emergency alternators at left. 


cept for some incidental locations, is 
used for the lighting of the telephone 
equipment banks, which will eventually 
fill all floors solidly. The equipment 
banks reach nearly to the ceiling, with 
aisles between. The technicians and 
trouble shooters work in these aisles 
only when the occasion demands, and 
on ladders suspended from overhead 
ladder racks. Illumination, necessary 
only when they are working in an aisle, 
is obtained from a row of incandescent 
lamps at the ceiling with downward re- 
flectors covering the aisle. When no 
one is working in an aisle, the lights 
are turned off. 

No lighting system is proof against 
failure of the power source. To guard 
against such an emergency affecting 
the lighting of the building, and also to 
provide an emergency source of power 
for operation of the telephone equip- 
ment, the electrical contractor was 
called upon to install a gas engine 
driven, three-phase, four-wire alter- 
nator unit inside the building, ready at 


all times to take the telephone equip- 
ment and emergency lighting load 
almost instantly. The emergency light- 
ing is on a separate circuit, consisting 
of a number of lamps sufficient to per- 
mit getting around through all parts 
of the building. 


Duct System 


The electrical contractor, among 
other things, undertakes to provide an 
access system for all telephone cables, 
from the outside of the building to 
where they enter the telephone equip- 
ment proper. As a consequence, he has 
been called upon to install a duct sys- 
tem of unusual size and scope. 

The lead-covered telephone cables 
enter the new building from the old 
building through an inclined tunnel, the 
old building being down hill from the 
new structure. 

Reaching the basement level, the 
cables are to be carried up to the 
various floors through a “duct wall”, 
commonly used in telephone service 
buildings. This false wall, occupying 
one full side of the building, is approxi- 
mately 140 ft. in width and 200 ft. in 
height. It is built of hollow tile and 
masonry, supported by the structural 
members of the building. 

The hollow tiles which will carry the 
cables are set vertically in groups of 
four, so. that a continuous opening 
through the tile is secured from bottom 
to top of the building. The tiles are 
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Method of running vertical duct risers on duct walls. 


supported from each floor, however, 
not from the bottom as a continuous 
column, Square holes are formed in 
each floor slab, 10 by 10 inches. The 
group of four tiles is 11 by 11 inches, 
so that the outer edges of the tiles rest 
on the floor. The tiles are adjacent to 
the outer wall of the building and are 
tied against the wall, at every fourth 
row by tie wires from eyes molded in 
the concrete, the wires extending 
around the whole group. To maintain 
exact alignment of the tiles, dowel pins 
are used at each of the four corners of 
each tile. 

After the duct tiles are set and fas- 
tened on each floor, hollow concrete 
blocks, laid in mortar, are set between 
adjacent groups of duct tiles, the whole 
presenting when done a solid false 
wall, which is finally finished with a 
two inch facing of concrete plaster. 

In this duct wall and in the runs to 
the other building the electrical con- 
tractor will place 50,000 feet or 20,000 
pieces of tile. 

The telephone cables which will pass 
up through the duct wall will be 
dropped off at the various floors and 
fanned out to enter all of the various 
equipment racks which they are de- 
signed to enter. Distribution of these 
cables at each floor calls for an elab- 
orate duct system embedded in the 
concrete floor slab. The electrical con- 
tractor installed these ducts and of 
course before the slabs were poured. 
Standard Nepco duct was used, 1% 
in. by 2% in. in cross-section. 

The ducts in the floor system are 
laid approximately 9 ft. 8 in. apart one 
way and 20 ft. apart the other, forming 
a net work, with a junction box at 
every crossing. To complete the sys- 
tem, floor outlet boxes are provided 
every two feet along each duct. Ap- 
proximately 800 such outlet boxes are 
provided on each floor, and in the 
future, should any occasion arise for 
more, openings can be drilled through 
the floor and into the ducts. 

The whole building is air condi- 
tioned, including the offices and those 


[Continued on page 174] 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . .-. FEBRUARY, 1948 67 





















SILENT 
PAGING 


New department store pag- 
ing system uses visual call 
annunciators and optional 


audible signal. 


By A. A. Schuhler 


HE John Wanamaker department 

store in New York City has recently 

installed a semi-electronic, silent 
visual paging system which also in- 
corporates an optional selective audible 
feature. The system is the first of its 
kind anywhere in the world. 

It is located in its furniture division 
on the sixth and seventh floors, and is 
used to locate and summon 40 sales- 
men to a supervisory desk on each of 
these floors to answer telephone calls. 
These calls may originate from cus- 
tomers, the store’s suppliers, ware- 
house, accounting department and 
many other sources. 

In the short time that the system has 
been in use, it has resulted in increased 
efficiency inasmuch as the salesmen 
have been readily reached without noise 
and disturbance. It has also elimi- 
nated considerable confusion which 
existed previously. 

The system is known as the Faraday 
auto-sequence visual paging system. Its 
capacity as applied in this particular in- 
stallation using three digit code num- 
bers is 56 different calls. This is based 





Visual paging is provided by ceiling suspended lamp annunciators 
with capacity of 120 different calls. 


on the use of the figures 1 to 8 inclu- 
sive, since these are the only figures 
used in making up code numbers for 
calling purposes. The ultimate capacity 
using all figures from 1 to 9 and 0 
would be 120 different calls. It is pos- 
sible to increase the number of avail- 
able calls considerably with other digit 
combinations, however, the three digit 
system is recommended so as to pro- 
vide a continual check on the lamps in 
the annunciators. 

The codes of six individuals may be 
set up at one time, that is, three on the 
sixth floor and three on the seventh 
floor without interference in timing or 
in operating sequence. The timing of 
each call may be adjusted and set 
within limits to the speed determined by 
the best response to the calls. No 
motors or flashing machines are used 
in its operation. Instead the controls 
consist chiefly of silent mercury con- 
tact and telephone type relays associ- 
ated with dry plate selenium rectifiers. 

The system in general is composed 
of two portable selector keyboards, one 
for each of two floors, one control panel 


for entire system, and ten double faced 
ceiling suspended type lamp annuncia- 
tors of which five are located on each 
of two floors. A total of four 4 inch 
single stroke underdome bells are in- 
cluded for a selective audible signal. 
These are divided equally on the ex- 
treme ends of each floor. The bells are 
fastened to the ends of four annunci- 
ators, two on each floor. 

The system is operated by a desk at- 
tendant, one on each of the two floors, 
who after receiving a call for a sales- 
man, registers a signal on the system’s 
annunciators. This is accomplished by 
pressing the particular salesman’s code 
number in any of three vertical rows 
of keys on a special keyboard shown 
on next page, located adjacent to the at- 
tendant’s desk. To keep the operator 
informed at all times of the calls that 
are flashing, pilot bull’s-eyes are pro- 
vided, arranged in a vertical row on 
the keyboard, and numbered the same 
as the annunciator indications. 

The code numbers are electrically 
controlled from a panel located in the 
nearby telephone equipment room and 
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Codes for six individuals may be set up on selector keyboards at calling 
stations. 


causes the calls to be flashed on all 
annunciators in the system. The num- 
bers flash on and off at regular inter- 
vals until the salesmen notify the 
respective operators that they are ready 
to take the call. The numbers, invisible 
when not lighted, are two and one- 
eighth inches high, and when lighted 
can easily be read from a distance of 
50 feet. 

In the event of an emergency, or 
should a salesman delay in answering 
his signal, the operator may push an- 
other button at the top of the same 
vertical row of keys to operate the 
audible bell signal. This signal only 
operates momentarily while his code 
number is illuminated and is flashed on 
the annunciators. 

When a salesman is located and takes 
his call, the attendant resets the keys 
corresponding to his code number. 
This action extinguishes the lamps and 
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silences the audible signal associated 
with this person’s call. However, the 
code numbers of the other salesmen 
continue to flash without any interrup- 
tion, blank spaces or unused intervals. 
Each of the glass panels for the 
lamp annunciators is marked hori- 
zontally with ten digits, namely 1, 2, 3, 
4, 5, 6, 7, 8, 9, 0. The first eight figures 
are used in making up the various code 
numbers, and the last two figures are 
used to identify the two different floors 
on which the telephone is to be 
answered. Frequently a salesman on 
the sixth floor may show a customer a 
piece of furniture on the seventh floor 
or vice versa, and under such circum- 
stances the call may readily be trans- 
ferred from one floor to the other. 
The code numbers consist of three 
digits made up of numbers from 1 to 
8, and are always arranged from the 
lowest to the highest number such as 





123, 267, etc., but never the reverse. 
Admittedly, the figures 9 and 0 do not 
give a direct reading for the sixth and 
seventh floors. A change whereby an- 
other set of figures 6 and 7 were to 
replace the figures 9 and 0 was never- 
theless considered originally and then 
decided against because of possible con- 
fusion due to duplicated figures. Under 
those conditions there would have been 
in use the figures 6 and 7 for the code 
numbers and another set marked 6 and 
7 for the floor numbers. Both sets 
would have been located to the right 
of the center line of the annunciators 
and this was considered too close to 
prevent confusion. 

The installation was accomplished by 
Wanamaker’s own electrical depart- 
ment. It is of the surface type and in 
general is laid out as shown in the ac- 
companying floor layout. 

The ducts in which the wire is run 
is Wiremold No. 1000 which normally 
is approved to carry up to ten No. 14 
conductors. The bends or turns were 
made with standard Wiremold fittings. 
The outlet boxes are a part of the ceil- 
ing suspended lamp annunciators. The 
terminal cabinets are a part of the 
portable keyboards and are _ inter- 
connected with flexible cables provided 
by the manufacturer of the equipment. 

The wiring from the control panel to 
all of the multiple connected annunci- 
ators normally consists of twelve wires. 
Of these there is one common feeder 
wire, ten section or point wires and one 
common audible signal or bell wire. 
However, in looking forward to pos- 
sible future refinements, and consider- 
ing maintenance, a total of 14 No. 14¢ 
inch rubber insulated conductors were 
installed, thus providing two spare 
wires. 

The Wiremold installation for the 
annunciators and the audible signals 

(Continued on page 178) 
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Riser layout and typical floor layout of the visual paging system. 
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SECTIONALIZED SMALL | 


Special motors, standard units and minor 
repairs go separate ways in Koontz-Wagner 
Electric Company’s well organized small 


motor department. 


is an efficient shop layout that permits application of 

production line techniques. This was the basis of the 
small motor department organization at the Koontz-Wagner 
Electric Company, South Bend, Indiana. Effective section- 
alization of a 2,500 sq. ft. second floor area keeps miscellane- 
ous and special work out of the regular repair channels, 
eliminates confusion, reduces non-productive “footwork” to 
a minimum, and increases shop output. 

The shop is divided into three major sections: (1) A 
special motor and fan section where all but standard equip- 
ment is repaired; (2) a mechanical repairs section for 
testing, disassembly, parts and bearing replacement, minor 
repair and final assembly of standard units; (3) an elec- 
trical repairs section for armature and stator rewinding and 
commutator repairing. 

Focal point of the layout is the small electric elevator 
which opens to either the special unit or standard motor 
sections. All motors enter and leave the shop at this point. 
Data on all jobs are entered on work order blanks, a 


() keystone of profitable small motor shop operation 





1. Motors come up from first floor on electric elevator; can be un- 
loaded from this or other side. Special units go to separate depart- 
ment for repairs. 





4. Motors continue down disassembly bench where they are tested, checked, disassem- 
bled, cleaned and placed in tote boxes. Type and extent of repairs needed are noted 


on work order. Note test panels, meters and hand tool racks. 


5. Turning point in the production line. 
Units requiring replacement parts or me- 
chanical repairs turn right to the final as- 
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L) MOTOR SHOP >=. 


9. Before this hoist unit goes to the special motor department, 3. Standard motors start their trek through the shop at the head 
complete nameplate data is entered on work order. Copy of data of the disassembly bench.. Here data on a motor is being recorded on 
goes in master file for quick reference, work rack and job file. a “flat rate” work order. Note elevator in background. 


sembly bench; rewinds continue straight to 6. Coils are wound on one-half of a double bench.. Finished coils are passed under 
winding department. Note parts bins above bins to other side where stators are wound. Armature winding and commutator under- 
test panel. ‘ cutting is done in area to right of operator. 
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7. Other side of double bench is for stator winding. Stripping, 
cleaning, soldering, dipping and baking units are on bench along 


wall behind mechanic. in foreground. 


mtg 


9. A section of the storage area. Wall racks and bins at right hold replacement parts 
and magnet wire. Motors on table at left are ready for delivery or call. 


8. Final assembly bench where all motors are reassembled, checked 
and tested. Every repaired unit gets new coat of paint in spray booth 
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10. Plan view showing equipment location and triple division of shop area. Arrows trace 
routing of repair work from time it comes off elevator until ready for delivery. Note 
special motor repair department behind elevator. 
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“flat rate” form being used for most 
standard motor repairs. Motors then 
go along the production line. 

Concentration of the mechanical re- 
pairs in the U-shaped area between 
the disassembly and assembly benches 
saves considerable “lost” time and 
speeds delivery of minor repair jobs. 
Similar economies are effected by 
centralizing all electrical repairs and 
isolating miscellaneous and_ special 
work, 

Additional time economies are as- 
sured by having ample stocks of re- 
placement and repair parts in bins di- 
rectly over work benches. Sample parts 
on the bins constitute a visual file for 
quick identification and comparison 
with parts needing replacement. Addi- 
tional inventories of parts and stock 
along one wall of the shop are within 
a short distance of all work benches. 

Although sectionalization involves 
some duplication of equipment, “wait- 
ing in line” to use a cleaning booth, 
lathe or spray booth is eliminated. 
Each section has the equipment it re- 
quires and there is no necessity to 
“borrow” from another department. 
The economies of this plan are obvious. 

For a tour through the standard mo- 
tor repair line, follow the attendant 
plan and sequence photos. Koontz- 
Wagner has succeeded in spotting a 
vast array of equipment in such a man- 
ner that plenty of storage space, aisle 
space, bench space and “elbow room” 
for the mechanics results. The over-all 
plan adds up to more efficient operation, 
better worker morale and better cus- 
tomer service. 
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Banking area is illuminated by flush-mounted diffuse 





fluorescent fixtures and totally indirect ceiling coves attrac- 


tively outlined by continuous fluorescent troffers. 


Skyscraper Distribution 


Ten miles of fluorescent lamps, 1500 tons of refrigeration, 1200-feet-a-minute ele- 
vators, and scores of motorized services are installed in the most recent addition to 
New York City’s Rockefeller Center. 


office skyscrapers to be built dur- 

ing the past decade is the recently 
completed Esso Building; the fifteenth 
structure in New York City’s Rockefel- 
ler Center development. The huge 33- 
story T-shaped building facing the 
northern side of the Plaza occupies a 
ground area of 37,500 square feet and 
contains a gross rentable area of over 
8 acres. A central tower, 90 by 127 
feet in plan, rises without setbacks to 
a height of 424 feet. Occupied mainly 
by the Standard Oil Company of New 
Jersey, the project represents a con- 
struction investment of over $7,000,000. 
Containing such diverse facilities as 

a huge four-level restaurant, a bank, 
drafting and conference rooms, mainte- 
nance and shop areas, clerical space 


()* of the largest and most modern 


By Hugh P. Scott 


and an auditorium, the building is de- 
signed for a wide variety of electrical 
and mechanical services. Illumination 
is consistently high level in intensity, 
uniform in distribution and diffuse in 
character. Over ten miles of fluo- 
rescent lamps are installed. The struc- 
ture is the tallest New York office 
building to be completely air condi- 
tioned ; not merely air cooled. Refriger- 
ation totals 1500 tons. Scores of 
normally manual operations have been 
mechanized through the installation of 
motors which are pushbutton controlled 
either from a central alarm room or 
from the various installation points. 

In conformity with the established 


architectural treatment of the entire 
Center, the limestone exterior is de- 
signed with modern simplicity. Revolv- 
ing entrances in a clear glass wall, 65 
feet in width and recessed 18 feet from 
the northern building line, give access 
to a massive bronze-walled lobby ex- 
tending through the entire building. In 
the lobby proper, white Roman traver- 
tine faces the banks of high-speed ele- 
vators and rises from a floor of Vene- 
tian terrazzo to the 18-foot ceiling. 
Primary lobby lighting is totally in- 
direct, emanating from parallel rows 
of unique cold cathode ceiling coves. 
(Fig. 1-a). All coves contain double 
runs of tubing with ends staggered to 
insure continuous uniformity of light 
on the white ceiling. Transformers for 
the 40 ceiling circuits are contained in 
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Fig. 1. Lighting treatments combine functionalism with decorative themes. 
series of overhead coves (A) while a section of this same area above a broad stairway is lighted by a luminous panel 
backlighted by parallel cold cathode tubes (B). The banking area features several large coves framed by continu- 
ous fluorescent troffers (C). Office space is lighted by slim 4-lamp unit (D) while the Information Lounge utilizes 
an all-glass ceiling, behind which special cold cathode housings (E) are mounted for decorative pattern. 





Drafting room is lighted by 4-lamp 
fluorescent units with hinged Alba-lite 


glass panels. Intensities average 60 
footcandles over drafting tables. Aux- 
iliary fluorescent strip cove, mounted 
two feet in front and above bulletin 
board (at right) highlights this wall 


area. 


cabinets, recessed into upper walls and 
covered by flush, wall-matching bronze 
panels. To provide for all-night light- 
ing, six of the 40 circuits remain in 
continuous use. Provision for night 
lighting is also incorporated in the 
circuiting of downlights over entrances 
and the areas of sidewalk recessed in- 
side the building line. Four circuits 
control these fixtures, three circuits 
wired for 3-phase 4-wire distribution 
with the fourth circuit, for night light- 
ing purposes, single-phase 2 wire. 

A second lobby-lighting treatment 
illuminates a broad stairway connecting 
the main floor with the subterranean 
Center-connecting concourse. In this 
area the ceiling is completely luminous 
with 25 mm. cold cathode tubes on 15- 
inch centers mounted 15 inches above 
an opal glass canopy. (Fig. 1-b). 

Entrances from the exterior of the 
building as well as from the lobby lead 
to an information lounge, a modern 
restaurant with a seating capacity for 
1200 people, and a spacious banking 
area. 

In the information lounge, a service 
desk, exhibition niches and displays 
of plant life are primarily illumi- 
nated by several applications of cold 
cathode lighting. The major portion of 
the ceiling is luminous with runs of 
cold cathode tubing on 12-inch centers 





The lobby is indirectly illuminated by 


back-lighting opal glass panelling. The 
area immediately inside the exterior 
revolving door is lighted by ten 30-inch 
ceiling-recessed circular fixtures, each 
illuminated by two cold cathode circles, 
18 and 24-inches in diameter. The 
Touring Aid Information desk, extend- 
ing along one wall, receives added . 
illumination from an overhead panel 
containing 4 rows of 25 mm. cold 
cathode. 

Lighting in the bank area is accom- 
plished with flush mounted 4-foot fluo- 
rescent fixtures and totally indirect 
coves. The flush fixtures are installed 
singly and in continuous runs combin- 
ing from 2 to 7 units in each run 
depending upon available space and 
established lighting patterns. Coves 
are attractively outlined by continuous 
frames of direct double-row fluorescent 
assemblies. (Fig. 1-c). 

Leaving the main floor, mention 
should be made of a 4-lamp fluorescent 
fixture which is standard throughout 
the office space in the building. The 
unit, designed by Pollak and Grieve 
in conjunction with the Edward F. 
Caldwell Company of New York City, 
is a trim, shallow fixture with hinged 
panel of Alba-lite glass. (Fig. 1-d). 

Due to large window surfaces and 
the fact that normal business hours are 
during daylight, spacing of fixtures in 
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Fig. 2. Risers for upper floor air-conditioning rooms, power 
and lighting panels, are carried adjacent to structural steel 
columns. Controls for air conditioning equipment also are 
mounted on building steel. Individual air conditioning cen- 
ters are sub-metered for data purposes. 


office areas is greater nearer windows 
than by interior walls. Spacing is also 
greater on upper floors since natural 
light is less obstructed by other build- 
ings at these higher levels. Maximum 
spacing, in corner offices on the upper 
six floors, is 10 feet in either direction 
for the 4-lamp 40-watt units. This re- 
sults in a consumption of 2 watts per 
square foot. Minimum spacing, in 
some of the smaller interior offices on 
lower floors, is 60 square feet per fix- 
ture with a resulting unit consumption 
of 3.3 watts. 

The average lighting intensity 
throughout the building is better than 
30 footcandles. Individual areas, such 
as the drafting room, have intensities 
above 60 footcandles and a few areas, 
such as utility areas and corridors, 
drop to 15 footcandles. The light is 
predominantly fluorescent with over 
ten miles installed throughout the 
structure. Of this total, approximately 
20 percent is on the main floor in the 
lobby, restaurant, bank and information 
lounge. 

Lighting circuits for each of the 
lower nine floors are 128 in number, 
controlled by two double panels. From 
the tenth floor upwards, circuits per 
floor are halved and are controlled by 
two single panels. Circuits for main- 
floor lighting total 266 and are con- 


nected to separate panels for lobby, 
restaurant and bank. Lighting for 
exits and stairways is separately cir- 
cuited. All vertical riser shafts are 
provided with cable supports every 
four floors. 

Not only is the Esso Building air 
cooled, but it is completely air condi- 
tioned with automatic motorized pro- 
visions for controlling temperature, hu- 
midity and air purity. Refrigeration 
totals 1500 tons, with two compressors 
of 700 and 800 hp. located in the sub 
basement and connected by busbars di- 
rectly to the main power switchboard. 
Chilled water circulates to local air 
conditioning units, two of which are 
located on the third, sixth and ninth 
floors with single units serving each 
three floors above this level. In these 
local air conditioning rooms filtered air 
is cooled, humidified and circulated to 
all areas through ceiling and wall- 
mounted louvred ducts. Distribution 
risers to these local a-c rooms are in- 
stalled adjacent to structural building 
columns as shown diagrammatically in 
Fig. 2. As an aid in bookkeeping and 
for the compilation of data concerning 
air conditioning requirements for vari- 
ous areas and conditions, current con- 
sumption for each air conditioning 
room is recorded by a bank of sub- 

(Continued on page 176) 


Fig. 3. Utility service is carried into main switchboard area 
by porcelain insulators (see detail). Main switchboard has 
four 4000-ampere service switches for compressor, power 
and lighting sections of board. Feeders pass through over- 
head pullbox to 60 parallel conduits. 





Construction picture shows framework 
for opal glass ceiling panels over lobby 
stairway leading to concourse. Above 
framework can be seen socket connec- 
tions for cold cathode tubing, trans- 
former and maintenance catwalk. 
Luminous ceiling provides 30 foot- 
candles of lighting on stairway. 
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Savings Fund Society of Germantown. Lighting equip- Widener Library. Lighting equipment — Litecontrol 
ment—Pittsburgh and Klemm Reflector Cos.; elec. Corp.; elec. wholesaler—Rumsey Elec. Co.; elec. contr, 
wholesaler—Graybar; elec. contr.—Schuck Elec. Co. —J. T. Hammer. 


Industry Sells PLANNED 


HE principle of the Planned Lighting program is not 

new to Philadelphia. Neither is the theme of Inter- 

dependence. Both have been in operation on a suc- 
cessful basis for many months, as is well demonstrated 
by pictures of a few of the recent outstanding lighting 
installations shown on these two pages. 

Spearheaded by the Equipment Manufacturers’ group 
of the lively Electrical Association of Philadelphia, all 
segments of the lighting industry in 1945 united in a 
cooperative and far-sighted Planned Lighting promotion, 
which is now resulting in increased lighting sales for all, 
and unique and unusual lighting installations for well 
satisfied customers. 


Haskell-Dawes Machine Co. Lighting equipment — 
Wheeler Reflector Co.; elec. wholesaler—Graybar Elec. 
Co., Inc., elec. contr.—Schuck Electric Co. 








Liggett’s Drug Store. Lighting equipment—Lynn Tube Royal Oaks. Electrical contractor Ray Weaver sold and 
Co. and Acme Transformer Co.; elec. contr.—The installed this fluorescent cove lighting system consisting 
Barney Roth Company. of single row of 40 watt lamps on wiring channel. 
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Young Men’s Christian Association. Lighting equipment 
—Klemm Reflector Co.; elec. contr.—Utilities Engineer- 
ing Company. 


LIGHTING in Philadelphia 


Cooperating in the Philadelphia Planned Lighting 
activity are the Lighting Applications Section of the 
Philadelphia Electric Company (electric utility), light- 
ing equipment manufacturers and their representatives, 
lamp manufacturers, electrical wholesalers and their 
lighting specialists, and electrical contracting industry. 

Practically all segments of the industry depend on the 
Lighting Applications Section of the Philadelphia Elec- 
tric Company for lighting plans and engineered lighting 
layouts. Installations shown on these two pages are 
typical of the jobs so planned and sold. This service is 
available to all electrical contractors, considered a key 
figure in this program. 


Alan Wood Steel Co. Lighting equipment—Westing- 
house; elec. wholesaler—Westinghouse Elec. Supply 
Corp.; contr.—Electrical Dept., Alan Wood Steel Co. 


Food Fair Super Market. Lighting equipment—Metal- 
craft Products Co.; elec. wholesaler—West Phila. Elec. 
Supply Co.; elec. contr.—Jacob Busch. 
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Villa Maria Academy. 


Lighting equipment—Edw. F. 


Guth Co. and Cutler Light Mfg. Co.; elec. wholesaler— 
Graybar Elec. Co., Inc.; elec. contr.—J. T. Hammer. 




















Robison-Grayson Co. Lighting equipment—Kurt Versen 
and Klemm Reflector Co.; elec. wholesaler—Graybar 
Electric Co., Inc.; elec. contr.—Morris Newmark. 
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MEAT PLANT WIRING 


E have recently completed a very 
Wiseerestin and practical wiring 

installation for an addition to the 
Coronet Packing Co., Los Angeles, 
Calif. The entire construction program 
was under the direct supervision of A. 
Mueller, the owner. 

From an electrical standpoint, we 
endeavored to correct the faults of 
buildings that are used for the same 
purpose ; to protect wire, switches, con- 
tactors, motor controls etc., from de- 
terioration and breakdown, because of 
subnormal temperature. 

The structure, 96 ft. by 98 ft., con- 
sists of two stories: a main floor at 
ground level to be used for a meat 
holding sales room and loading dock; 
a basement floor below the ground level 
to accommodate the hard cooler, pick- 
ling and boning rooms. The hard cooler 
is to be refrigerated to zero. The pick- 
ling boning and entire main floor is to 
be kept at 35 deg. 

After the electrical engineering and 
layout of the building was completed, 
we installed a lighting sub-feeder of 
300-ampere capacity and a 480 volt 
power sub-feeder of 150 amperes ca- 
pacity. These runs were 200 feet each 
from the existing services and were 
laid over and on the existing buildings 
and then terminated in a specially built 
penthouse erected on the roof of the 
new building for the panel board. 





Meat holding and sales room, with its 12,500 wattage all turned on. 


On this penthouse panel board we. 


established all of the externally oper- 
ated switches, magnetic motor controls, 
breakers, and magnetic contactors for 
the entire main floor. We also pro- 
vided the sub-feed switches and break- 
ers for the basement power and lighting 
and the office and dock lighting. All of 
the above named sub-feeders terminate 
in an enclosure or room of normal 
temperature. 

On the basement panel board, we in- 
stalled the breakers for the immediate 
lighting load and the switches and 


magnetic running protection for three 
motors to be used for the refrigeration 
blower system. These motors are lo- 
cated in the hard cooler and are ener- 
gized individually by a home run, 
embedded in the slab, to our basement 
sub panel. The motors are operated 
remotely from a vaporproof start and 
stop station located beside each unit in 
the freezer. 

The lighting in the basement was 
distributed over eight circitits. All fix- 
tures and switches are vaporproof. 

The main floor holding and sales 
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PENTHOUSE LIGHTING PANEL 


Wiring for meat holding and sales involves careful 


protection of apparatus from cold and moisture. 


By M. N. Shansby ~'* 











Conduit runs in the attic and beneath the penthouse. 


room was the most interesting part of 
the installation. The owner was very 
emphatic in his request for an adequate 
lighting installation and an attractive 
meat sales room. 

With this in mind, we wired this 
particular room with 28 circuits of 
No. 12 wire, having only two or three 
fixtures to each circuit. Several pull 
boxes were installed in each run, so as 
to make each circuit accessible. All of 
this wiring was done in the attic with 
steel tube. We installed eight stag- 
gered rows of 12 units each of the new 


96-in. two-light, instant-start Slimline 
fluorescent units, employing soft white 
tubes. We then dropped down from 
our pull boxes in the attic, with con- 
duit, directly into each fixture. 

Our layout of the lighting specified 
the switching of each row or section 
from either end of the room. The 
orthodox method would have entailed 
a tremendous voltage drop and conse- 
quently larger pipe and wire. Having 
used three circuits to each row, we 
switched two rows or six circuits as 
one, This was accomplished by mount- 


Wiring of the sales and holding room 
and showing, schematically, connec- 
tions through penthouse control equip- 
ment. 


Lighting and power sub-feeders across 
the roof. Right is 3-inch pipe for 
350,000 CM lighting cable; center, 
1%-in. pipe for 00, 480-v. power sub- 
feeder, distance 200 ft. 





ing, as before mentioned, on the pent- 
house panel board, four, six-circuit 
multi-breakers, each controlled by a 
separate magnetic contactor. Each 
contactor was then remotely controlled 
by vaporproof off and on buttons lo- 
cated on each end of the row, making 
it possible to open or close the con- 
tactor from either location, controlling 
the flow of current through the con- 
tactor, through the breaker and then 
to each circuit. This method was re- 
peated for each section of two rows. 

The end rows of lights between the 
entrances are switched separately from 
the general lighting. We installed a 
contactor and two-circuit multi-breaker 
for each end and vaporproof off and 
on buttons at each door to the room. 
This enables the energizing of either 
row of lights from any door. 

The energizing of the four motors of 
the refrigeration blowers in this room 
entailed a home run to each unit from 
the penthouse. Again, vaporproof start 
and stop stations installed alongside 
each motor remotely control the mag- 
netic running protection previously in- 
stalled on the penthouse board. 

The dock and yard lighting, con- 
trolled by breakers installed in a small 

(Continued on Page 180) 
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Trade-Show 


Wiring Specialists 


A knack for organization, meeting deadlines 


and a liberal dash of diplomacy is the recipe 


for success in the trade-show wiring field. 





Supervising engineer Robert E. Ryan checks electrical requirements 
of one of 300 booths at Machine Tool Builders show. 


single wiring installation that is 
actually used only a few days are 
daily fare for the J. F. Fisher Com- 
pany, Chicago electrical contractors 
specializing in trade-show and exposi- 
tion wiring. They rush a job to com- 
pletion, maintain it during operation, 
then rush to tear it down again. 
Operating in this field is not as easy 
as one might believe. Requisites in- 
clude: A pronounced ability to organ- 
ize; a patience and diplomatic acumen 
that will keep a multitude of custom- 


ff sna or more contracts for a 








ers simultaneously happy; a good en- 
gineering staff; a knack for working 
effectively under pressure; and last, 
but not least, a substantial inventory 
of sundry electrical equipment and 
wiring supplies that can be installed 
on a rental basis. 

Hotels, auditoriums, large exposi- 
tion halls and areas are the job sites 
for Fisher Company activities. They 
run the gamut from small merchandis- 
ing exhibits open only a few days to 
gigantic industrial expositions open 
for a week or more. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1948 







On-the-job files held 294 folders for 
individual contracts, blueprints, ete, 
Electrical foreman George Fritz pulls 
a file for reference. 


patie 


Some exhibitors had their own bus 
duct requiring relatively heavy con- 
cealed feeders. 


Normally, the Fisher Company is 
engaged by the exposition or show 
manager, but bill the individual ex- 
hibitors direct for work done in their 
booths. Hence the unusual condition 
of multiple contracts for each project 
covering lighting and power wiring; 
also dismantling the electrical system 
when the exhibits close. 

Outstanding large scale examples of 
their work was the 1947 Machine Tool 
Builders Association Exposition held 
at the Tucker Plant (formerly the 
Dodge-Chicago warplant) in Chicago. 




















Electrical engineer Richard Wessel 
inspects a “load” of preassembled bus 
plugs and cable drops before installa- 
tion. 


Here some 294 different manufactur- 
ers used 513,000 square feet of floor 
space for displaying more than 2,000 
new machine tools to 175,000 visitors 
during the 10-day run. Reputedly the 
largest industrial show of its kind in 
the world, the exposition had a con- 
nected light and power load of about 
20,000 horsepower. 

Providing electrical distribution at 
this show was one of Fisher’s largest 
“temporary” wiring projects. Individ- 
ual contracts totaled more than $100,- 
000 and included about $75,000 worth 
of electrical equipment installed on a 
rental basis. Cost of cleaning and re- 
lamping 1,400 mercury and incandes- 
cent general lighting fixtures alone 
(unused since V-J Day) was $10,000. 
Light and power bills for the 10-day 
show ran about $16,000 and $30,000 
respectively. 

Considerable planning went into this 
project. Immediately upon being 
chosen by Clapp and Poliak, Inc., New 
York exhibit managers, Fisher engi- 
neers set up their organization. First 
step was a canvass of each exhibitor 
to learn his electrical needs and secure 
a blueprint of his booth setup. As 
this information came into the Fisher 
office, individual file folders were as- 
signed to each “customer.” A plant 
survey revealed existing available 
service and distribution capacity and 
facilities. With this data at hand, 
Fisher engineers began to design the 


Existing bus duct distribution facilities 
were used wherever possible. Numer- 
ous machine tools were fed by this 
concentration of plug-in units. 


“temporary” wiring system, much as 
a permanent installation is planned. 

A large plan view of the exhibit area 
was used in making the layout. On it 
were sketched the existing 440-volt, 3- 
phase bus duct runs (17 300-ft. feed- 
ers) and additional feeders needed. 
Connected horsepower, voltage and 
number of motors in each booth were 
noted (motor sizes ran from fractionals 
to 150 hp.). 

For service, the contractors utilized 
six existing transformer vaults having 
a total capacity of about 25,000 kva. 
For distribution existing bus duct was 
used as well as additional temporary 
branch circuits, and feeders. About 25 
extra transformers (440/220/110-volt) 
from 15 to 50 kva. capacity were in- 
stalled to provide voltage for lighting 
and 220-volt power units. Sixteen 50- 
hp. and fifty 3-hp. existing fans were 
serviced and connected to ventilate 
the area. 

In general, bus plugs with cable 
drops were installed to feed motors. 
These were cut, assembled and fused 
in one of the numerous basement wash- 
rooms used as contractor’s office and 
shop areas. Mounted on skids or 
trucks, these were delivered by small 
tractors to installation areas. Where 
exhibitors desired, temporary circuits 
were concealed in the wood block floor 
(blocks removed and cable covered 
with metal channel). Individual booth 
lighting required thousands of feet of 


Electricians set up and check control: 
panel for large horizontal boring, 
drilling and milling machine exhib- 
ited at the show. 


stage cable and some 3,000 pigtail sock- 
ets. Approximately 1000 pounds of 
rubber and friction tape were consumed 
on the project. 

Actual installation work began four 
months prior to the opening of the 
show and increased in tempo until 100 
electricians were busy connecting 
equipment as it arrived at the plant. 
Shipment delays necessitated a 77-hour 
work week just before the opening. 
During the show, 25 electricians com- 
prised a round-the-clock maintenance 
crew. 

Only once were the electricians 
stumped: A large machine tool ready 
for export appeared with all circuit 
data and electrical instructions in 
French. Someone who remembered his 
high school French finally came to the 
rescue. 

With the show over and equipment 
dismantled and moved, the chore of 
sending out some 1200 invoices began. 
And so the cycle repeats itself for an- 
other series of exhibits. 

Sparkplug, master-mind and moder- 
ator of these hectic activities is congen- 
ial, energetic Robert E. Ryan, super- 
vising engineer afid secretary-treasurer 
of the Fisher firm. He loves the ten- 
sion and excitement that goes with the 
job; wired eleven more shows after 
the Tool Exposition; has 50 more 
signed up for 1948, including the gi- 
gantic Road Builders Show to be held 
at Chicago’s Soldier Field in July. 
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National Electric 4x4 WIREWA has 
practically the same accessibility 
» of an exposed wiring system— 
7s... 


@Steel housing for wiring 
protection 


@ Safety and flexibility 
‘@ High-speed installation 


@16 square inches of wireway 
for plenty of wires . . . eliminates 
the necessity for multiple con- 
duit runs 


@ Simplicity of construction... 
easy to install, re-route and ex- 
tend. 100% salvageable 


@ Complete line of fittings for every 
possible installation requirement 


@ Approved for feeders, branch 
circuits, control and signal wir- 
ing up to 600 volts 
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BRIEF ARTICLES about practical 





methods of 





installation and maintaining 


electrical wiring and equipment and up-to-date estimating and office prac- 


tices. 
department. 


One of the eight mobile air cooling units now in regular use at Warner 
Brothers studios shows louvres in rear of trailer for cold air exhaust. 


Filtered air can be directed upwards or along floor. 


Unit is self-con- 


tained and is equipped with electrical, cooling and waste connections. 
Control panel, recessed into side of trailer, is seen beneath and to 


right of W-B monogram. 


Mobile Air Coolers Speed Movie Making 


AIR CONDITIONING 





A fleet of mobile air conditioning 
units is solving the problem of exces- 
sive temperatures at the Warner 
Brothers studios in Hollywood, Cali- 
fornia. The units, designed by the C. G. 
Hokanson Company of Los Angeles in 
cooperation with Warner Brothers en- 
gineers, were first used during the 
filming of the Technicolor motion pic- 
ture, “Life With Father”. 

Due to the intense heat resulting 
from the lighting required for Techni- 
color work, two standard air condi- 
tioning units were installed on the 
stages. Results obtained were so suc- 
cessful that the Hokanson Company 
was commissioned to design a package 
mobile unit complete with all neces- 
sary components, giving special empha- 
Sis to appearance, efficiency and noise- 





less operation. Eight mobile systems 
are now in use by the Warner studios 
and an additional four will be delivered 
shortly. Costly shutdowns, formerly 
necessary to permit actors to recuper- 
ate from the heat thrown off by the 
lights, have been eliminated. 

Each unit, mounted on a small trailer 
with readily accessible control panels, 
contains a 30 hp. General Electric con- 
densing unit which serves two air con- 
ditioners mounted at the rear of the 
chassis. Each conditioner has a capac- 
ity of 7500 cfm. Special adjustable 
vents and louvres at the rear of the 
unit make it possible to direct high 
velocity cooled and filtered air either 
up over the sets at the heat producing 
lights, or along the floor so that no 
objectionable air motion will be ap- 
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Readers are invited to contribute items from their experience to this 
All articles used will be paid for. 


Practical Methods 





Jack Reardon, air conditioning engi- 
neer for the Hokanson Company, 
stands before the circuit breaker panel 
on one of the air cooling units. The 
panel houses two motor starters (mag- 
netic, across the line), one for 30 hp. 
compressor motor, the other for the 
2-speed blower motor, plus Modutrol 
control. All switches are circuit breaker 
type. Filters are seen at right. 


parent while the action is being filmed. 
Two motorized, independently con- 
trolled sets of louvres make this pos- 
sible. In one set, the vanes are hori- 
zontal while, in the other, louvres are 
vertical. 

Principal advantage of these units is 
their great mobility and the self-con- 
tained trailers can be easily shifted as 
the action moves from stage to stage. 
This method of air conditioning, known 
as “spot cooling”, is definitely an eco- 
nomical investment for 60 tons of 
mobile cooling equipment can now ac- 
complish the equivalent of 500 tons of 
refrigeration developed in a central 
plant. The great amount of heat pro- 
ducing light is apparent by considering 
the dimensions of the stages, often 
90,000 square feet in area with 65- to 
90-foot ceilings. 

Engineers predict wide use for the 
design in auditoriums, indoor sport 
arenas, circus tents and similar places 
where crowds are large but infrequent, 
and weather conditions are hot and 
humid. Favorable considerations are 
flexibility, low unit cost and mobility. 

Equipment consists of a 30 hp. Freon 
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EASY BENDING 


Any old timer will tell you that Central Rigid Steel 
Conduit has always been famous for its excellent 
bending properties. It gets that way because it is 
made from carefully selected steel that’s as ductile 
as it is strong. 


You'll find that most sizes of Central Conduit are easy- 
to-bend with an ordinary hickey. And when bent, it 
will not crack, crush or ripple ... or damage its pro- 
tective coating in any way. 


Central Conduit is handled by a distributor near you. 
When you call him he will do everything he can to 
make deliveries as quickly as possible in spite of 
today’s unprecedented demand. 


SPANG-CHALFANT 


Division of The National Supply Company 


General Sales Office: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 





CENTRAL BLACK permanent, baked-on black enamel! finish, inside and out. 
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water-cooled compressor, 220 volts, 3 
phase, 60 cycles; two 66-inch by 29- 
inch coils of special design; sixteen 
16 by 20-inch vortex filters for screen- 
ing incoming air, and two sets of 
motorized directional louvres. The en- 
tire unit is mounted on a four-wheel, 
eight-tired truck, with setting hand- 
brake. Vacuum brakes are installed 
for road operation. Body and doors 
are of aluminum mounted on steel 
frames. The body is soundproofed for 
silence with sprayed-on rubber ad- 
hesive being used. Special compressor 
mountings are employed for soundproof 
floors. Mineral wool is used for 
thermal insulation. 


Electronic 
Color Matching 


PRODUCTION 





To simplify the matching of porce- 
lain enamel and glass colors and to pro- 
vide a constant quality control check, 
the Pemco Corporation of Baltimore, 
Maryland, has installed a recording 
photoelectric spectrophotometer. The 
instrument, produced by General Elec- 
tric, can measure and record as curves 
on a graph over two million shades of 
color and is expected to save from two- 
thirds to three-fourths of the time 
needed to match colors, measured by 
standards established by the methods 
formerly used. Previous methods, 





oan 


which were visual, were often inac- 
curate due to colors changing under 
different lighting. 

Pemco, manufacturers of porcelain 
enamel, glass colors and the raw ma- 
terial making up porcelain enamel be- 
fore it is fused to metal, frequently is 
requested to produce colors to match 
samples submitted by customers. Prior 
to the use of the spectrophotometer, 
visual comparison was the method em- 
ployed and frequent inaccuracies re- 
sulted due to the different appearance 
of colors under varying lighting condi- 
tions when viewed by different inspec- 
tors. 

Since the application of the spectro- 
photometer, a library of over 1000 color 
curves of known composition has been 
established. When a customer submits 
a sample color, it is analysed by the 
spectrophotometer and the resulting 
color curve is matched as closely as 
possible with one of the curves in the 
library. An experienced color mixer 
then selects the required ingredients, 
varying the amounts so that both 
curves, and therefore both colors, 
match perfectly. Comparisons are ac- 
curate and fast, physiological factors 
are eliminated and the factors of hu- 
man judgment become subordinated 
to the positive analysis of the meter. 

Operation of the spectrophotometer 
is simple, consisting of inserting the 
color sample and a standard in their re- 
spective holders, placing the recording 
paper on a drum, and selecting the cor- 
rect recording speed. 








Glass and porcelain enamel colors are matched accurately and rapidly 
in the Pemco Baltimore plant with the use of a G. E. spectrophotom- 
eter. Over two million shades of color can be measured and recorded 
as curves on a graph. Human judgment is replaced by the positive 
analysis of the unit. The time required to match color samples has 
been reduced by over 60 percent through the use of this machine. 
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Octagonal Design 
Cuts Manhole Cost 





Concrete manhole construction for 
underground electrical conduits may 
become a sizable cost item in an in- 
dustrial electrical distribution system, 
particularly where numerous large con- 
duits and cables are involved. Prudent 
design, however, can substantially re- 
duce manhole costs without affecting 
working area requirements and struc- 
tural soundness. 

One more or less undesirable feature 
of the conventional rectangular con- 
crete manhole is the amount of waste 
space in the corner areas that is merely 
bridged by cables racked in the man- 
hole. To eliminate this, Sweningson & 
Company, enterprising Chicago elec- 
trical contracting and engineering firm, 
designed an octagonal manhole for a 
recent industrial installation. Besides 
reducing the amount of concrete and 
excavation required, this design simpli- 
fied cable racking by providing better 
anchorage facilities for the long, easy 
sweeps needed to offset large cables, 
which must be routed from one duct 
line to another in the close quarters 
of the manhole. The sketch below illus- 
trates this feature in plan and section. 

An additional refinement further re- 
duced the overall dimensions of the 
manhole. Wherever conduits enter or 
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Plan and sectional view of octagonal 
manhole. Note large inverted bell-type 
protrusions in walls that permit large 
cable sweeps. Octagonal design elim- 
inates wasteful corner spaces; provides 
additional cable racking facilities. 
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PLAN-O LLVT 











..» BECAUSE EVERY PLAN-O-LITE* 
LAYOUT IS CUSTOM- ENGINEERED 
TO EACH PROSPECTS OWN NEEDS 
AND ASSURES HIM COMPLETE 
LIGHTING SATISFACTION” 


SQYS Frank A. Blesso, Wholesaler 
Hartford, Connecticut 





Frink’s pz.1‘-o-zr7z service means extra profits 


and more effective selling for progressive jobbers and PLAN-O-LITE lifts your selling out of the class 
contractors. of “fixture peddlers’ who compete primarily on price. 

You realize greater profits, because each custom- Send the coupon below for a sample packet of 
engineered pz4a-o-zr7z layout makes your pros- PLAN-O-£478 \ayouts and installation photos, and 
pect appreciate the need for high quality fluorescent get your copy of the new Frink catalogue. Learn what 
fixtures to obtain guaranteed lighting satisfaction Frink quality and engineering service can mean to 
. . . Your sales effort is more productive, because you and your customers. 


* A complete fivorescent lighting layout, provided 
by Frink at no extra cost, and engineered to 
your customers’ exact lighting requirements. 
















L-§-N-O-L-I-T-E Se- 
ries 22 eee WD shal- 
low fixture with glass 
paneled sides. Avail- 
able for 2, 3, or 4 
CLIP THIS TO YOUR LETTERHEAD 40W lamps with either hinged, removable 
en “ae + camer <ne maaiieend —_——————i louver or glass door — One ~ sev- 
: RPO enteen standard Frink fluorescent fixtures 

a Bridge Plaza Nosth, Li. C., N. Y. | for mounting separately or in continuous 
Without cost or gbliguion. send your sample | runs. Each available with matching incan- 


oie 46 ag 7 ies descent downlights if desired. 









NM SG sab bocce in Ske0 sb WSN CivaN ites chunnse 


| ee eet patiey THE FRINK CORPORATION 


coeehesaliehetneienarinsnesteneetene dauhiabenietadeabdiainememmaianiaeenemnmanied 27-01 BRIDGE PLAZA NORTH, LONG ISLAND CITY, N. Y. 
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leave the enclosure, bell-type protru- 
sions were incorporated in the concrete 
walls. These effected a reduction of 
some three feet in length and two feet 
in width of the octagonal manhole; per- 
mitted the cable sweep to begin beyond 
the vertical walls. 

Although the carpenter work may 
run higher on forms for this type of 
manhole, this specific cost is offset by 
the other features. Sweningson engi- 
neers report savings of from 10 to 15 
percent on the overall manhole cost 
(excavation, forms, concrete, cover, 
backfill) compared to the conventional 
rectangular unit. Added to this are the 
economies in cable installation and 
racking permitted by this specific de- 
sign. 

Another Sweningson design feature 
is to be incorporated in units installed 
where anticipated future conduit lines 
may enter or leave the manhole. At 
these points, concrete wall thickness 
will be reduced about 50 percent and 
the reinforcing rod will be offset to 
form a frame around the proposed fu- 
ture opening in the manhole wall. In 
effect, it will be a large “knockout” in 
the wall that can be quickly and easily 
chipped out. Instead of drilling through 
an eight-inch wall with its intermeshed 
reinforcing rods, it will be clear sailing 
through four inches of plain concrete. 


Hydraulic Lift for 
Truck Unloading 


SHOP 





Reduction in the time required to 
handle materials and equipment in the 
contractor’s shop is just as important 
as high production efficiency on the 
job. That is the operating philosophy 
of S. C. Sachs, president, S. C. Sachs 
Company, one of St. Louis’ largest elec- 
trical contracting and engineering 
firms. 

When a customer engages a con- 
tractor, he is buying engineering talent, 
purchasing and construction experi- 
ence, installation “know-how”, labor 
management talent, and service. To 
offer the type of service to which a cus- 
tomer is entitled, the contractor must 
have an efficient organization in and 
out of the shop. Men and materials 
must be sent to the job when and where 
needed. 

Backbone of S. C. Sachs Company 
service (in addition to a staff of some 
12 electrical engineers) is a tool and 
construction materials inventory valued 
at more than one-quarter million dol- 
lars. Included are heavy power con- 
struction tools, large reels of heavy 
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Hydraulic lift, for loading and unload- 
ing trucks, in normal operating posi- 
tion at the S. C. Sachs Company shop 
in St. Louis. Note V-shaped guide 
(left) which provides self-aligning fea- 
ture by engaging pocket in pit floor 
as platform descends. Eliminates 
chances of catching fingers between 
lift and floor. 





In this position, platform extends be- 
yond building walls to accommodate 
trucks too high to enter building. 
Off-center mounting of platform on 
lift piston permits this. 





View of under side of lift showing how 
conventional service station unit was 
modified to accommodate steel plat- 
form for truck loading purposes. 


cable, standard lengths of bus duct, 
conduit, switchgear, and even fluores- 
cent fixtures. Thus, when a contract is 
signed, enough material can be sent im- 
mediately to start the job and keep it 
going until specific job material orders 
are delivered. Items sent to the job are 
always replaced from original contract 
orders so the stock level is constantly 
maintained. 

Providing this type of service re- 


quires an efficient materials handling 
system. With the heavy equipment 
items stored and used, truck loading 
and unloading could require a substan- 
tial amount of shop time. Efficiency 
minded S. C. Sachs has reduced this 
possibility to an absolute minimum by 
installing a hydraulic lift at the truck 
entrance to the shop. 

The unit is a standard service sta- 
tion type with platform modifications to 
meet truck loading needs. The plat- 
form is an 8-ft. by 6-ft. section of 4-inch 
non-skid steel plate welded to a heavy 
[-beam frame. A bevel edge-plate on 
four sides is formed by lengths of sheet 
steel (about 4 inches wide) welded to 
the platform and a rectangular angle- 
iron frame on the platform beams, This 
helps seat the lift in the shallow floor 
pit when at floor level. 

Accurate self-alignment of the plat- 
form as it approaches floor level is 
provided by a large V-shaped channel- 
iron guide which Sachs’ mechanics 
welded under one end of the frame. As 
the lift descends, a mechanic guides 
it into position by hand. About 18 
inches above floor level, the self-align- 
ing guide takes over. The channel “V” 
enters a pocket in the pit floor and 
swings the platform into position as it 
continues to descend. No chance of 
crushed fingers or hands with this dg 
vice. 

The platform can be rotated 360 de- 
erees, hence can be aligned flush with 
a truck body and floor at almost any 
angle the truck might enter he build- 
ing. It is mounted off-center.‘on the 
lift piston. Thus, in one position (with 
the V-guide to the front) the platform 
extends slightly beyond the building 
walls to accommodate trucks that can- 
not enter the building because of height. 
One mechanic operating a couple of 
levers can raise or lower the lift and 
stop it at any height to meet various 
truck floor levels. 

Prime reason for installing the lift 
was for loading and unloading large 
reels of heavy cable. Formerly this re- 
quired truck skids, block and tackle and 
at least four men for 20 to 30 minutes. 
A slip usually meant a crushed or dam- 
aged reel. Now the lift is merely raised 
to truck level, the reei rolled on and 
blocked, the lift lowered and the reel 
rolled to its storage space, all within a 
few minutes and with only two men. 
The same is true for other heavy equip- 
ment. Also, by cutting loading and un- 
loading time, the truck entrance can be 
kept open for whatever emergency or 
quick-deliveries may arise. 

Use of the unit need not be confined 
to bulky materials. Conduit, bus duct, 
power tools and “package” items can 
be loaded in a jiffy. 
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void Needless Losses 


Due to Motor Burnouts 


rotect Small Motors 
As Well As Large Ones 
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Pays rs 
Here’s proo 4 dite small Moto 


“In May, 1944, our progress in filling a contract for 
white uniforms was being seriously interfered with by 
motor burnouts and fuse blows on our power sewing 
machines. Each of these machines is driven by a half 
h. p. three phase 220 volt 2.3 ampere motor. Ordinary 
one-time fuses were then used. When the correct size 
fuse was used, it frequently blew when operators started 
their machines under load with the clutch out. Single 
phasing frequently resulted and then the motor was 
usually burned out before the fuse could be replaced. 
Our master mechanic was spending so much time re- 
placing fuses that he began to use the maximum size 
he could get in the holder, 30 ampere, which, of course, 
resulted in still more burned out motors. 





“About that time the President and General Man- 
ager of our company, wrote for information on Fuse- 


What is the FUSETRON? 


The Fusetron is a DUAL element device — a Fuse to 


wick ts allided 6 Thetesal cutout. trons. 214 ampere Fusetrons were recommended. We 
The result is a fuse with tremendous time-lag and had them installed at once. 
much less electrical resistance. 
Fusetrons have the same degree of Underwriters’ “In July, 1945, our Superintendent reported that 
sci antl ley Ray not one motor had been lost since Fusetrons were 
Made to the same dimensions as ordinary fuses, installed — and that the saving in man hours formerly 


i elem wasted while burned out motors or fuses were replaced 
Obtainable in all sizes from 1/10 to 600 ampere in 


both 250 and 600 volt types. Also in plug types for 125 had helped us to fill our orders on schedule.” 
volt circuits. 


Their cost is surprisingly low. (A large southern manufacturer—name on request) 
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Fusetrons Prevent Shutdowns-—Save Costs 


The cost of installing Fusetrons is mighty 
small compared to the losses incyprred 
when a motor burns out. You have not only 
the cost of removing and replacing the 
burned-out mofor, but the cost of the shut- 


down as well. 








It will pay you to guard against these 
double losses by installing Fusetrons on 
small motor circuits such as pumps, fans, 
blowers, compressors, conveyors, mixers, 
grinders, stokers, oil burners — and hun- 
dreds of others. 








~ Simple to Install 


Just install a Fusetron of motor-running protection size anywhere in 
the circuit to handle only the motor current. Then on all normal in- 
stallations, the motor will be protected against burnout due to lack 
of oil, worn bearings, tight belt, overloading — or anything that 
causes a dangerous excess of current through the motor. 


If the motor is on a separate circuit, 


| 


a Fusetron of proper size in the switch or panelboard protects the 
motor and the circuit wiring. 


If the motor is on a circuit feeding several motors, 


 . 


install a Fusetron of motor-running protection size to protect each 
motor. 

That’s how simple it is to protect your motors from burnout — and 
yourself from losses due to motor burnout. 











Fusetrons Give Many Other Kinds 
of Protection Heretofore Not 
Available 


Fusetrons do everything fuses do, as is con- 
firmed by Underwriters’ Laboratories Label, 
and in addition... 


¥ Entirely wipe out needless blows caused 
by motor starting currents or other harmless 
overloads. ¥ Give Thermal Protection to 
Panelboards and Switches. ¥ Lesser re- 
sistance means cooler operation and pre- 
vents needless blows caused by heating in 
panels and switches. ¥ Permit use of 
larger motor or adding more motors on cir- 
cuit WITHOUT installing larger switch or 
panel. ¥ On new installations, PROPER 
size switches and panels can be used instead 
of OVERSIZE. ¥* Protect small motors 
against burnout simply and inexpensively. 
¥* Give DOUBLE protection to large mo- 
tors. ¥ Provide simplest way to stop 
burnouts from single phasing. ¥ Protect 
coils, transformers and solenoids against 
burnout. 








Get +AU the Pacto—Get Setter Protection—Send the Coupon Now! 





eo one lost — or one —s a or > ——— I mame ity at Jefferson 
anel may cost you far more than replacing every fuse with a . Co., Univers! : 
ae 1 St semann, ME. (Division McGraw Electric Co.) j 
Don’t risk such losses — protect yourself by changing over the é ; d me complete facts about BUSS f 
fuses in your entire electrical system to FUSETRONS. \ Sem any = i 
‘use . 
BUSSMANN MFG. COMPANY 2 2 Sa | 
University at Jefferson, St. Louis 7, Mo. Name 
(Division McGraw Electric Company) 4 Sa ciiimaaare en NT enna al { 
incandescent TS TEI { 
Address 
State__—-emaa- 
City eS a oe | 
ae as Sa 
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Sure, selling a top-quality wiring job is a 
tough deal when customerscan’t tellan ampere 
from an ohm. But here’s a brand-new focal 
point for your sales story—silence and smooth 
action —features you can demonstrate! 
With its new 10-ampere, 125 volts, T-rating, 
this new mercury switch opens up new 
fields for silent switch applications, matches 
quiet operation to today’s heavy loads. It’s a 
long-life, specification-grade switch, made 
well to do its job well — another G-E first — 





to help you sell more top-notch wiring jobs. 

And, when you’re talking high-quality wir- 
ing, remember the selling power of the 
General Electric name. It identifies a com- 
plete line of wiring devices which your 
customers know they can trust. Ask your 
General Electric merchandise distributor 
about the new mercury switch and the rest of 
this complete line. Section D1-218, General 
Electric Company, Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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Jquipment News 








Air Circuit Breaker 


A new air circuit breaker, Type AK-1, 
designed for use on low voltage circuits 
(600 volts and below) has been developed. 
It is available in two ratings. The AK- 
1-15 is rated 15 to 225 amperes with a 
15,000 ampere interrupting rating. The 
AK-1-25 is rated 35 to 600 amperes with 
a 25,000 ampere interrupting rating. Fea- 
tures include improved arc interruption, 
accessories readily attached in the field, 
compact, sealed-in overload trips, short- 
time rating equal to the interrupting 
rating, complete shielding of live parts, 
and an all metal mounting base. Breaker 
can be supplied either for individual 
mounting or as an integral part of draw- 
out switchgear equipments. It is available 
for electrical or manual operation. Gen- 
eral Electric Co., Schenectady 5, N. Y. 


Island Light 


A new all purpose island light which 
uses a base-up lamp has been introduced. 
Unit features a wiring trough with lamp- 
holders which makes it adaptable to a 
wide variety of auxiliary lighting services 
such as are used for advertising displays, 
building illuminations, approach lighting 
or for supporting an integrated display 
piece. Unit is for high or low mounting. 
Lamp has weather protection for wiring 
and sockets. Bright Light Reflector Com- 
pany, Fairfield and State Streets, Bridge- 
port 5, Conn. 


Transformers 


A line of adjustable phase shifting trans- 
formers that will convert standard watt- 
hour meters to kva-hour meters by the dis- 
placed voltage method has been announced. 
They shift the voltages by 0, 30, 45, and 60 
degrees corresponding to 100, 86.6, 70.7 


and 50 percent power factor respectively 
depending upon position of movable plugs 
inserted in radio-type sockets built into 
the units. Use of the transformers is 
based on the fact that by shifting the 
phase angle of the voltage a proper 
amount, any watthour meter can be made 
to read kilovolt-ampere hours. Five types 
of transformers are available: type K-12 
for two phase, three wire connections; 
K-13 for three phase, three wire; K-14 
and K-18 for three phase, four wire; and 
K-17 for three phase, four wire delta. 
Westinghouse Electric Corp., Pittsburgh 
30, Pa. 





Crane Control 


Revolutionary new control principle for 
a-c cranes provides comparably flat speed 
control characteristics both for lowering 
and raising. Called “Magnetorque”’, the 
unit is an eddy-current brake mounted to 
the motor pinion extension shaft; pre- 
loads hoist motor at all times providing 
satisfactory speed regulation of a-c slip 
ring motor under light and no load condi- 
tions. Brake consists of a stationary field 
ring bolted to gear case and a rotor 
coupled to the pinion shaft. Excitation for 
d-c field produced by step down trans- 
former and selenium rectifier. With full 
magnetic control it provides five steps of 
regulation up and down; with drum con- 
trol, seven steps up and eight steps down. 
If Magnetorque current fails, current re- 
lay opens automatically disconnecting 
hoist motor from line and setting electric 
motor brake. Harnischfeger Corporation, 
4400 West National Ave., Milwaukee 14, 
Wis. 


Rectifier 


A new line of low voltage high current 
rectifiers is now available for operation 
from 220 or 440 volts three phase a-c 





power lines. D-c output voltage can be 
varied from 0 to 6 volts, with a capacity 
of 600 amperes, or from 0 to 12 volts with 
a capacity of 300 amperes. Features are— 
selenium rectifier elements, thoroughly 
sealed; heavy duty variable voltage trans- 
former; each unit includes 43 inch am- 
meter and voltmeter and protection against 
over-loads and failure of ventilation sys- 
tem. Mellaphone Electronic Rectifier Co., 
Inc., Rochester 2, N. Y. 





Instrument 


A new multiple purpose test instrument 
for use by radio, electronic and electrical 
technicians in laboratories, shops or serv- 
ice departments. It consists of six indi- 
vidual 4} inch rectangular instruments, 
each with a complete set of ranges. A 
multi-range ohmmeter and a single phase 
wattmeter have been included. An instru- 
ment is provided with a sensitivity of 50 
microamperes, providing 20,000 ohms per 
volt on all d-c voltage ranges. It in- 
corporates a rectifier type instrument for 
measuring a-c voltage with a resistance 
of 1,000 ohms per volt on all ranges. All 
of the instruments are indirectly illumi- 
nated, and all lights are controlled by one 
switch located at the right side of the 
panel. Simpson Electric Company, 5218 
W. Kinzie St., Chicago 44, III. 
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ACHIEVEMENT 





BY ALL-BRIGHT! 















Lumiuatres 


Designed for Beauty, 
Efficiency and Performance 






Recent installation of Executive Luminaires . 

at Household Finance Corp., 
Chicago, Illinois 
Below: XUL-440, Louvered 





at 


Above: XUG-496, Slimline Below: XUG-440, Fluorescent 





Designed for modernization plus |e nnn ns mere anpsmmommcommen*) 














eye-appeal, these extremely shal- pas a eae 
low units have an overall depth of So ea 
from 3% in. to 5 in. Convex glass : remem 


ceramic finish side panels stream- 
line these fixtures and provide 
wide illumination distribution. 








Ease of Maintenance... Remov- 


Popeseneent Shanes Cate able or hinged cradle contains 











Lamps = Approx. Dimensions side a wenn Ad bot- , There a. raps one manufacturer of All-bright 
tom glass. Easy accessibility to xtures. We have no affiliation with any other 
SS SS oe ee ee ecamponent pane or widee by manufacturer of lighting fixtures. 3 
XUG-240 2 40 118 48% 14 3% two slide catches which lower Trademark Registered. 
XUG-440 4 40 118 48% 21 3% reflector. Construction... Heav 
XUL-240 2 40 118 48&% 14 4% gauge metal reinforced K.O.’s 
XUL-440 4 40 118 48% 21 4% rovided. Finish... Durable ALL-BRIGHT ELECTRIC PRODUCTS COMPANY 


aked white enamel, reflection 
Slimline Fixture Data factor 87%. Wiring... Wired Manufacturers LIGHT RIGHT WITH 


XUG-296 2 51 116 96% 14 4% | ‘complete, 110-120 volts, 60 of Fluorescent r Wf - - 
xUG-496 4 51 118 96% 21 4% | cycle A.C. Certified... Approved Lighting Fixtures 

5 

5 








by Underwriters’ Laboratories, 














XUL-296 2 51 118 96% 14 Inc.. Wiri Fabri d é ; 3 . 
aides 2: 6h saamueee, an ya tes and Fabricated, 3917-25 N. Kedzie Ave., Chicago 18, Illinois 
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Gearmotor 


A new vertical gearmotor has been 
added to this line of gear drives. Each 
unit is a self-contained drive, consisting 
of a high speed motor and speed reducing 
unit. Nine different gear ratio combina- 
tions are available, ranging from 7.61:1 
to 38.9:1. They are available in 3 to 50 
hp., 220, 440 or 550 volt, 3 phase, a-c, and 
3 to 74 hp., 115 or 230 volt, d-c. They 
may be equipped with practically any 
standard motor in a variety of enclosure 
types including: open protected, semi or 
totally enclosed and explosion proof. Spe- 
cial features are—design of gear case is 
such that all gears and bearings receive 
positive lubrication at all operating 
speeds; quiet operation; maximum 
strength and tooth overlap; uniform load- 
ing; and lower impact stresses from 
sudden shocks or reversals. Westinghouse 
Electric Corporation, Pittsburgh 30, Pa. 


Broadcast Station Light 


A new indicator light, Type “Q”, de- 
signed especially. for radio broadcasting 
stations, film studios and applications 
where controlled warning lights are re- 
quired, has been developed. It is available 
in 24 volt, 15 cp or 110 volt, 10 watt. The 
light may be wired in multiple for several 
locations so that all will operate simul- 
taneously. Manual or automatic timer 
controls are not furnished except by spe- 
cial order. The light measures 16 by 6 by 
44 inches. Lights may be combinations 
red, green, blue, amber or opal. Cannon 
Electric Development Co., 3209 Humboldt 
Street, Los Angeles 31, Calif. 


Receptacle 


New keyless ceiling receptacles for 
use with 32 inch and 4 inch round boxes 
have been introduced. They are designed 
with extra strong terminals and permit 
the use of No. 10 aluminum wire or No. 
12 copper wire, as required, using large 
binding head screws. They are of bake- 
lite corstruction. Comes complete with 
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washer head screws and mounting. They 
carry Underwriters’ Laboratories ap- 
proval. Slater Electric and Manufacturing 
a 37th Ave, & 56th St, Woodside, 





Control Amplifier 


A new series, PR-400, of photo electric 
control amplifiers has been announced. 
They are designed for industrial applica- 
tions where a change in the intensity of 
light on a phototube, translated into power 
switching, is used to accomplish auto- 
matic control of machinery or to serve 
as an indicator or warning device. All 
models contain a small control panel 
easily accessible behind a hinged door 
in the front of the case. Adjustments 
are: sensitivity control; timing regula- 
tor; manual reset switch; on-off power 
switch; and Neon indicator lamp. The 
400 series is built in two parts: the case, 
containing the control-amplifier unit ; and 
the base, with mounting holes and knock- 
outs for electrical fittings. The case con- 
tains a tetminal board to which all out- 
side wiring is connected. Operates on 
115-230 volts, 50-60 cycles a-c. Langevin 
Manufacturing Corporation, 37 West 
65th Street, New York 23, N. Y. 
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Kitchen Ventilator 


A new type kitchen ventilator which 
can be located within a wall cabinet above 
the range has been announced. Known as 
the Super Clipper Type K, it is a complete 


package unit ready for installation, and 
has an adjustable hood which is drawn 
out to pick up all smoke and grease from 
the entire range top. A grille near the 
ceiling also draws excess heat from the 
room. Air filters which can be removed 
for cleaning are provided for both inlets 
and the assembly is sound proofed within 
a metal housing. It will fit any wood or 
metal cabinet that provides a space 18 
inches high by 12 inches deep by 21 inches 
wide. The hood is 42 inches wide. Unit 
is driven by a 4 hp. motor and is provided 
with a variable air control up to 600 
CFM. Trade-Wind Motorfans, Inc., 5725 
S. Main St., Los Angeles 37, Calif. 








Time Switch 


A new Type S time switch has been 
announced. The overall dimensions are 
approximately 3 in. wide, 5§ in. high and 
3-in. deep. It is powered by a newly de- 
veloped high torque, synchronous, self- 
starting, low speed motor that is lubri- 
cated for life. The switch is designed for 
easy mounting on a standard switch box, 
or for surface mounting on any wall. It 
carries the approval of Underwriters 
Laboratories. Switch is available in two 
colors—ivory or brown. Sangamo Elec- 
tric Company, Springfield, Ill. 


Troffer Luminaires 


A new troffer luminaire designed to 
give a wide choice of decorative lighting 
effects has been announced. Available for 
one 40 watt, one 100 watt or two 40 watt 
fluorescent lamps, they can be shielded by 
egg-crate louvers, cross baffles, glass door, 
or left open without additional shielding. 
Troffers are 12 inches wide and either 
48 inches long for 40 watt lamps or 60 
inches long for the 100 watt size. They 
can be installed in any standard suspended 
ceiling in which a suitable metal or wood 
frame is provided. All lamp operating 
equipment such as shields, electrical as- 
sembly including ballasts, and reflector 
can be removed from or installed in the 
housing while it is in place on the ceiling. 
Westinghouse Electric Corporation, Pitts- 
burgh 30, Pa. 
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GUY STRAIN INSULATORS 


ILLINOIS wet process insulators 



















are made from highest grade 
materials under complete plant 
control. Internal stresses climi- 
nated through careful, constant- 
temperature firing. Available in 
large stocks of standard sizes. 


3 


| WIREHOLDER INSULATORS 


The insulators you want for per- 
manent installations. Hot galva- 
nized all-steel screws have deep, 
sharp threads, permanently 
bound to insulators with non- 
shrinking metal alloy. Smooth, 
rounded surfaces protect wire 
insulation. Sufficient sizes and 


styles to meet all requirements. 


WHEN IT COMES 
TO PORCELAIN.. 


Specify 
ILLIN 


Weemer for wireholders, insulators, or complete 


wiring systems, Illinois porcelain is your best bet. 


STANDARD TUBES 


Glazed, unglazed, split, floor, split 
floor, headless, curved, crossover 
split, and crossover. Uniform inside 
and outside diameters. Sizes 1/2 


Years of experience combined with rigid production control alton Babs aie. 


bring you the very best in electrical porcelain when you 
buy ILLINOIS. 





Bull Dag 


KNOBS 

Knobs that don't 

chip when in- 

i —_ stalled. Cement coated, 

extra length nail enu- 

ELECTRIC PORCELAIN CO. CLEATS ay Sar ee ra 

Standard cleats of code standard. Wide 
all sizes and types. variety of sizes. 


Sold only through Recognized Electrical Wholesalers 


ARIE 








MACOMB, ILLINOIS 
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Circuit Breakers 


An improved line of high voltage, high 
speed, quick clearing (5 cycle), outdoor, 
floor mounted oil circuit breakers, Type 
BXO-160, has been announced. These 
redesigned units in ratings from 115 kv. to 
230 kv. up to 3,500,000 kva. interrupting 
capacity, meet the requirements for high 
voltage transmission line circuit breaker 
protection. Features retained in the 
breaker include single break, 5 cycle 
Ruptor arc extinguishing devices, and the 
improved pneumatic operator with self- 
contained automatic air supply system. 
External conduit on the side of the 
breaker has been eliminated. Other im- 
provements include a weatherproof mecha- 
nism box on top of each tank, an improved 
oil and gas seal for pole unit tanks; pro- 
visions for removing either bushings or 
bushing current transformers without dis- 
turbing the other. Color coded wire is 
furnished for leads permitting easy trans- 
former tap changing when necessary. 
Allis-Chalmers Manufacturing Co., Mil- 
waukee 1, Wis. 


Fluorescent Fixture 


A new commercial fluorescent lighting 
fixture, known as “Arrowhead”, features 
a plastic louver. The manufacturers claim 
this to be the first commercial unit to 
feature controlled brightness without con- 
trast. The low surface brightness equals 
about one candlepower per square inch 
on the sides. The all-plastic louvers are 
self-locking and non-warping. Ballast is 
enclosed in steel channel. Holdenline 
Company, 2301 Scranton Road, Cleve- 
land, Ohio. 


Rotating Beacon 


A 100,000 candle power rotating beacon 
for small airports or small seaplane bases 
has been announced. It is equipped with 
a transfer relay so that if the service lamp 
burns out, an auxiliary lamp is turned on 
instantly and an indicator contact is closed 
to give warning that the service lamp 
must be replaced. The relay resets auto- 
matically when the service lamp is re- 
placed or in case of accidental trip-out of 
the switch during maintenance. The bea- 
con is totally enclosed under a rubber 
gasketed glass dome and can be operated 


i any climate since it is not affected by 
sleet, rain, or temperatures. Two identical 
optical systems, each consisting of four 
doublet lens arranged in pairs project two 
concentrated beams 180 degrees apart -for 
ten mile visibility under normal flying 
conditions when a 500 watt airway beacon 
lamp is used. The revolving beacon oper- 
ates on any 115 volt, 60 cycle supply. 
Westinghouse Electric Corp., Pittsburgh 
30, Pa. 


Fluorescent Fixture 


The Executive luminaries have been 
added to this line of fluorescent lighting 
fixtures. The over-all depth of fixture is 
3% inches. The bottom glass or louvre is 
mounted in a cradle that hinges on either 
side, permitting easy accessibility to parts 
and wiring. Fixtures may be mounted 
individually or in continuous rows and 
either stem-mounted or flush to ceiling. 
Available for two or four 40 watt lamps. 
All-bright Electric Products Company, 
3917 North Kedzie Avenue, Chicago 
18, Ill. 


Gearmotor 


This new gearmotor is a compact unit 
consisting of the Electra-motor and a 
right angle single reduction wormgear 
type speed reducer. Housings are of 
light weight alloy aluminum of high ten- 
sile strength. Gear and motor housing 
is one piece construction. Adaptability to 
any mounting requirement is provided by 
concentric bolt holes which permit assem- 
bly of unit in four different positions. 
Electra Motors, Inc., 1110 N. Lemon 
Street, Anaheim, Calif. 





Generator 


A new line of totally-enclosed, unit- 
cooled generators has been announced 
for use in motor-generator sets or in 
other generating applications in any 
non-hazardous atmosphere where the 
ratings involved make _totally-enclosed 
fan-cooled construction impractical. 
They are available in ratings from 30 
to 150 kw., and especially suitable for 
use in atmospheres commonly found in 
steel mills, cement mills, paper mills, and 
around large machine tools. Cooling of 
the generator is accomplished by an air- 
to-air surface cooler which maintains safe 
winding temperatures at all times. Gen- 
eral Electric Co., Schenectady, N. Y. 


New Equipment 
Briefs 


Mathias Klein & Sons, Chicago 
has introduced a new co-axial cutter 
that shears and flattens cable ends in 
one operation. It has a convex blade 
working against a straight blade. 

A fluorescent lighting fixture known 
as “Louvre Queen” has been an- 
nounced by Centralite Company, Cin- 
cinnati. It uses four 40 watt lamps and 
can be suspended or surface mounted 
individually or in continuous line. 

The Robot-Lite, made by Theodore 
Bargman Company, Detroit, is an 
automatic pushbutton switch, which 
turns the light on and off by the 
means of opening and closing the door 
at the installation. * * Kato Engineer- 
ing Company, Mankato, Minn. has de- 
veloped a new 2500 watt a-c light plant. 
It is self-excited, cranks from 24 volts 
of battery. Furnished with full auto- 
matic or remote control. * * A hand- 
held electric tachometer is designe: 
to give accurate and direct readings 
of linear speeds from 10 to 10,000 fpm., 
and of rotational speeds from 100 to 
10,000 rpm. It is made by General 
Electric Company, Schenectady. 

Assembly Products Ine., Chagrin 
Falls, Ohio has announced a panel 
meter with crystal clear plastic case. 
Meter is illuminated from front or rear. 
Meters are built in rectifier type and 
thermocouple high frequency and py- 
rometer instruments. * * A fluorescent 
fixture, the Dayliter, is a shallow, 
louvered unit for two 40 watt lamps. 
It may be mounted individually or 
continuously; flush to ceiling or sus- 
pended. For use in schools, offices, 
stores and institutions. Smithcraft 
Lighting Division, Chelsea, Mass. * * 
New 25 kvar. pyranol distribution 
capacitor units for individual and group 
pole mounting, similar to the individ- 
ual pole type 10 and 15 kvar. units have 
been announced by General Electric 
Company, Schenectady. 

Lighting surges and temporary heavy 
loads within the permissible range of 
transformer thermal capacities, can be 
carried safely by a new line of primary 
distribution fuses developed by West- 
inghouse Electric Corp., Pittsburgh. 
* * The air throughout the entire house 
can be cleansed electronically by the 
home precipitator developed by Ray- 
theon Manufacturing Co., Waltham, 
Mass. * * A new multi-contact a-c 
relay designed for appliances is avail- 
able in ratings of 5 amp, 115 volts a-c 
or 5 amp. 24 volts a-c from the 
General Electric Company, Schenec- 
tady. 

Main service protection and subfeeder 
units are provided in one switchboard 
for electrical distribution, with pro- 
visions for utility’s meter, current 
transformers, test facilities, by Mul- 





[Continued on page 140] 
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NEW advancements In 


the Most Modern 


“Lite-Line 40” System Features Exclusive 
oS in Continuous Line Lighting 


New Benjamin 
Developmen 


— 











NEW 











complete line of slid- 


Ciding 
SEES 


the line and reduces instal- 
lation costs. 


simplifies insertion and removal of mee nya 

sh one end of lamp into the holder an bee 
ceaaitien spring pressure push other end ue 4 no 
socket Spring pressure locks lamp securely |! 
position. Lamp cannot fall out. 


ini u- 
extra strength insures acc 
rate and rigid alignment of 


lines new longitudinal shield ine 
long continuous tines. 


creases overall shielding from 
13° to 27° An optional 
attachment. 














New 28-page “LITE-LINE 40” Catalog and Lighting Manual Shows 
How to Obtain MORE Productive Lighting at LOWER Overall Cost! 





\o 
i) 


“Lite-Line 40” gives further impetus to the use of 
continuous lines of light for economical, efficient, 


high level fluorescent illumination of work places. 


For the advancements embodied in the “Lite-Line 
40” System are designed to make possible even 
greater savings in installation...even easier 
and more economical maintenance... even 


greater suspension strength and alignment 


rigidity... further minimization of direct lamp 
glare...and much...much easier lamp insertion 
and removal. Further,"Lite-Lines” are now available 
in two reflector widths—Type A (11%” wide) and 
Type E (13%” wide). 


Complete specifications and design data for 
“Lite-Line 40” System are provided in the new 
28-page bulletin just off the press. Contains 
detailed dimensional data, descriptions and 
illustrations of suspension fittings and charts to 
simplify planning installations and preparing 
specifications. FOR YOUR COMPLIMENTARY COPY, 
write for BULLETIN LS., BENJAMIN ELECTRIC MFG. CO., 


DEPT. H, DES PLAINES, ILLINOIS. R-2413-RR. 
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Operational Efficiency Tests on D-C Mofors 


LL rotating electrical equipment 

has certain inherent mechanical 
and electrical losses that enter into 
every calculation of operating effi- 
ciency. For direct current equipment, 
the mechanical losses include: Bearing 
friction, brush friction and windage 
(friction of rotating armature against 
air). Among the electrical losses are: 
Iron losses (hysterisis and eddy cur- 
rents); copper losses (I°R losses in 
armature, field windings, and shunt 
field rheostat); and brush contact 
losses. ; 

Accurate determination of such 
losses is an important function of 
every motor manufacturer’s test de- 
partment. Hence the need for elab- 
orate test equipment layouts. Similar 
tests are made by many motor repair 
shops, particularly those engaged in 
the type of rewinding and rebuilding 
that may change the rating and oper- 
ating characteristics of the equipment. 
The amount and complexity of test 
equipment in the repair shop depends 
upon. the type of equipment handled 
and the type of repair work done. 

To help electrical repairmen obtain 
a better working knowledge of direct 
current motor and generator opera- 
tional efficiency testing. the following 
procedure is reviewed. 

1. Location of Full-Load . Neutral 
by reverse rotation method. (on re- 
versible motors). Operate the motor 
at constant full load current and volt- 
age in armature, with field current and 
voltage adjusted for maximum speed. 
Have a good brush fit; measure speed 
in rpm. for both directions of rotation. 
Speed should be the same in either 
direction, If faster in one direction 
than the other, brushes should be 
shifted toward the faster direction 
until the speed in either direction of 
rotation is the same. To obtain best 
brush position for good commutation 
and desired voltage and speed char- 
acteristics of both generators and mo- 
tors, observe commutation of machines 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


By J. H. Hosmer 
Electrical Engineer 
Allis-Chalmers Mfg. Co. 
Norwood, Ohio 


while under load after this test is 
made. 

If the test machine is a generator, 
the output voltage with a given field 
will be greater when brushes are 
shifted ahead of the neutral plane in 
the direction of rotation; less when 
shifted away from the neutral plane in 
the opposite direction. 

2. Running. Light Losses Test is 
made to determine the combined no- 
load rotational frictional and core 
losses:in the generator or motor. The 
machine is operated on a suitable volt- 
age at rated speed with no load. The 
voltage is equal to the internal po- 
tential induced in the machine at full 
load. This suitable voltage is higher 
in generators arid lower in motors than 
the rated voltage by an amount equal 
to the full load resistance drop of the 
armature, commutating and _ series 
field windings, plus the brush contact 
drops (ordinarily taken as two volts 
for the sum of both positive and nega- 
tive polarities). Operation continues 
until the bearing temperature becomes 
constant. 

With the field properly excited, the 
input to the armature and main field 
circuit is separately determined with 
all brushes down, at a time when the 
speed of the armature rotation is abso- 
lutely constant, as indicated by a con- 
stant value of current input. 

3. Brush Contact Resistance is the 
opposition to the flow of current at 
the plane of contact between brush 
and commutator. This is always pres- 
ent and must be taken into considera- 
tion when computing the losses. 

The input current to the armature 
is read while only the minimum num- 
ber of brushes (required to carry the 


armature running light current) is, 
down. This permits a separate deter- 
mination of brush friction and arma- 
ture rotational losses. 

-4, Magnetic Saturation Test is 
made to determine the field excitation 
required to provide a given armature 
flux and voltage at rated speed and no: 
load. This data is usually determined 
at several properly spaced points from 
zero to 125 or 150 percent of rated 
voltage. The machine may be sepa- 
rately driven (as a generator) or self- 
driven (as a motor). 

A. Separately Driven Machine — 
Saturation is determined by driving 
the machine at rated speed, with field 
current being supplied from a separate 
source in order to stabilize the voltage 
and assure correct readings. The 
brushes should be well fitted and set 
on the no-load neutral. As an _addi- 
tional refinement (although not _re- 
quired for commercial tests), the main 
brushes are sometimes removed and 
replaced by two brushes (one for each 
polarity), which have been beveled 
down to a fine line contact. just. the 
width of the commutator .;segments. 
These are mounted parallel to, the seg- 
ments and located exactly on the no- 
load neutral. 

Simultaneous readings of field cur- 
rent and armature voltage are taken 
“with rising field current,” that is, the 
field current must be continuously in- 
creased without any decrease. Four 
readings are taken as near as possible 
at 90, 100, 110, and 125 percent of 
normal load. 

After obtaining data at maximum 
voltage (125 or 150 percent, if de- 
sired), another set of readings is taken 
with falling field current, step by step, 
with simultaneous readings from the 
maximum down to 90 percent voltage. 

B. Self-Driven Machine — Satura- 
tion is determined by operating unit as 
a motor with corresponding values of 
field current and armature voltage de- 
termined at rated speed. A separate 
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source of d-c power which can be 
varied from 25 to 150 percent of the 
rated voltage is used. 

It is possible that the machine will 
become unstable at low voltage so 
precautions against overspeed must be 
taken. 

5. Open Circuit Core Loss, Wind- 
age, Friction. During the test made 
to determine the magnetic losses in 
the armature core, the sum of windage 
and bearing losses can be determined. 
Two commonly recognized methods 
can be used: (A) separate driving 
motor; (B) retardation or decelera- 
tion. 

A. The Separate Driving Motor 
Method is preferred for its simplicity 
and accuracy. Equipment required for 
this test includes: 

a. A d-c motor with rated capacity 
not over 10 percent of machine to be 
tested. 

b. Two insulated brushes (one in 
each polarity) for determining motor 
armature volts exclusive of main 
brush contact drop. 

c. Source of variable d-c voltage 
suitable for the driving motors. 

d. Suitable meters for indication of 
motor field current, armature current, 
and voltage, and field current and 
armature voltage of the tested machine. 

e. Tachometer. 

Drive the machine at rated speed 
and at zero voltage, with commutator 
brushes symetrically fitted and with 
normal brush pressure. Continue until 
constant input to the driving motor 
armature has been observed for 30 
minutes. Then take simultaneous read- 
ings of driving motor armature input 
(voltage and current), machine field 
current and armature voltage meas- 
ured at eight or ten uniformly dis- 
tributed voltage steps from residual 
voltage (zero field) to 125 percent 
voltage. Take a final reading at zero 
field to check the initial observation. 

Make all observations with “rising” 
field current. 


Net Power Input 


The net power input to the machine 
is the driving motor armature input 
less the motor armature 1°R and run- 
ning light losses at the corresponding 
motor internal induced voltage, speed, 
and field current. 

The core loss at any voltage is the 
excess of the net input to the machine 
at that voltage over the input at zero 
or residual voltage. A determination 
of net power input to the machine with 
d-c brushes raised and zero field cur- 
rent enables d-c brush friction to be 
determined. 

B. The Retardation Method is 
based on determining the angular de- 


celeration of the armature due to the 
losses. This, together with the WR’® 
of the armature, determines the de- 
celerating torque due to losses. 

By WR’ is meant the fly-wheel 
effect of the armature wherein the 
weight of the armature or rotating 
mass in pounds is denoted by “W”, the 
radius to the center of gyration in feet 
is denoted by “R”. The fly-wheel 
effect in any motor is equal to W x 
R x R and is known in America as 
the WR’ effect. 

Used where the separate drive 
method cannot conveniently be em- 
ployed, the retardation method re- 
quires: 

a. A source of d-c power to bring 
the machine up to 110 percent speed 
as a motor. . 

b. A d-c voltmeter suitable for ma- 
chine rated voltage. 

c. A d-c ammeter suitable for rated 
field current. 

d. A tachometer or rpm. counter for 
measuring rotational speed. 

e. A chronometer or stop-watch to 
indicate time in seconds. 

First step in this test is to determine 
the normal field current (the value of 
the field current with rated voltage 
impressed on the machine terminals 
which produces rated speed). 


Rate of Deceleration 


Select several values of field current, 
from 30 to 125 percent normal, then 
hold the selected values of field cur- 
rents constant. At the same time 
bring the machine up to 110 percent 
speed by varying the impressed ter- 
minal voltage. Next, interrupt the 
power and check the speed and arma- 
ture voltage at time intervals of 5 to 
10 seconds until the speed has fallen to 
about 75 percent of normal. Repeat 
for each selected value of field cur- 
rent, also at zero field current. Use 
this data to plot a series of speed-time 
curves to determine, at normal speed, 
the slope or rate of deceleration in 
rpm. per second. 

The core loss, winding loss, and 
bearing loss (known as kilowatts loss), 
is calculated by the following formulas 


4622\ /.. ts 
KW = (iia) (wees ) (5 


Where: W = weight of complete ar- 
mature—in pounds 
R=radius of gyration—in 
feet 
= rate of speed in rpm. 


ds : . 
= = rate of deceleration—in 
rpm. per second 


The WR’ value may be obtained 
from the manufacturer as calculated 
from known weights and dimensions 


of the component parts; or it may be 
determined experimentally as follows: 

Support the armature in bearings 
having two to three times the diameter 
of the journals. If the journals are of 
different sizes the smaller ones must 
be pushed up to the same size as the 
larger. Displace the armature and 
allow it to roll or rock freely in the 
bearing and determine the period of 
time in seconds (T) of a complete 
oscillation. Then: 


O.815T? _ 
Ri — 22 
Where: R, = radius of bearing in feet, 

R, = radius of journal in feet. 

T =time of one period in 
seconds. 

W = weight in pounds (must 
be given or determined 
by weighing). 

6. Voltage Regulation of Shunt- 
Wound Generators—This test to de- 
termine voltage and load character- 
istics is made at normal full-load oper- 
ating temperature. Raise the voltage 
to its rated value with rated load cur- 
rent maintained, and observe the cor- 
responding field current. Then, with- 
out a change in the field rheostat 
setting, reduce the load current to zero 
in 25 percent steps, and note the ter- 
minal voltage at the end of each step; 
also the corresponding field current. 
The final rise in voltage expressed in 
percent of the rated full-load voltage 
is the “regulation” of the machine. 

7. Voltage Regulation of Com- 
pound-Wound Generators — is deter- 
mined when generator is operating at 
rated load and speed. Then, with a 
decaying field current adjust the no- 
load terminal voltage to its rated no- 
load value. The decaying field cur- 
rent is used because compound-wound 
generators show higher terminal volt- 
age at intermediate loads than at no 
load. 

Apply load at 25 percent steps up to 
full-load output, and observe the ter- 
minal voltage and the corresponding 
field current at each step. 

8. Speed Regulation of a Motor 
indicates the percent change in speed 
when rated load is removed. After 
the motor has attained normal operat- 
ing temperatures, run the motor at 
its rated terminal voltage and load. 
If a field rheostat has been provided, 
adjust the field current for rated full- 
load speed. Then, remove the load 
in 25 percent steps and observe the 
speed at each step with the field ad- 
justment remaining unchanged. The 
speed must settle down to a steady 
value before the reading is taken. 

The speed regulation of a reversible 
motor should be approximately the 
same for either direction or rotation. 


R= RX a. 
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Solid lines at switches show the set up when test machine is a motor and driving rig machine while 
acting as a generator being loaded by the dead load resistors. Dotted lines indicate set up for test machine 
when acting as a generator and being loaded by dead load resistors. Either rig or test machine can be 


used aos a generator to feed back on supply bus with this set up 











' FIG. 1—Circuit diagram for set-up to perform efficiency tests on 
a d-c compound interpole motor at Allis-Chalmers’ Norwood test floor. 
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DATA SHEET 


The number at the right is a classification f . 
venience in filing and for a future data chest laden 





Table for computing various constants such as voltage drop, conductor size, 
circuit length, and current, when any three of these constants are known. 


THREE-PHASE CIRCUITS IN IRON CONDUIT UP TO 600 VOLTS 


Maximum circuit length based on maximum rated current at 80% power factor for a 1-volt drop. 


F-6 




















COPPER CONDUCTORS COPPER CONDUCTORS ALUMINUM CONDUCTORS 
Type “R” 60°C. Cond. Temp. Type “RH” 75°C. Cond. Temp. 75°C. Cond. Temp. 
Max, x 

Circuit cireuit cirecit 

Length Length Lenjth 

By hase. Float 

Cond. . t t 

Size — = — = la 

— =—" oe ae —— — . Current 1-volt 

MCM Amperes 3-Phase F=LI/V Amperes ‘ 3-Phase F= tiv po. 3-Phate rou 

6 55 24.2 1331 ‘65 19.4 1261 55 14.7 808 
4 70 29.2 2095 85 22.9 1947 70 18. 1267 
2 95 32.3 3068 115 25.5 2932 95 20.7 1966 
1 110 33.8 3718 130 27.4 3560 110 22.1 2431 

1/0 125 35.9 4487 150 28.8 4320 125 23.8 
2/0 145 37.1 5379 175 29.7 5197 145 25.1 3839 
3/0 165 38.5 6350 2 30.6 6120 165 26.6 4380 
4/0 195 38.3 7470 230 31.4 1222 195 27.0 5260 
250 215 38.0 $170 255 31.2 7956 215 27.6 5930 
300 240 38.0 9120 285 31.1 8863 240 28.1 6740 
350 260 38.5 10,000 310 31.1 9641 260 28.8 7480 
400 280 37.8 10,600 335 30.9 10,350 280 28.9 8090 
500 320 37.1 11,900 380 30.0 11,400 320 29.0 9280 
600 355 35.9 12,750 420 29.2 12,260 355 28.8 10,200 
700 385 34.8 13,400 4160 28.6 13,160 385 28.6 11,000 
750 400 34.4 13,750 475 28.2 13,395 400 28.3 11,300 
800 410 34.0 13,940 490 27.8 13,620 410 28.5 11,680 
900 435 33.2 14,5 520 27.4 14,250 435 28.8 12,530 
1000 455 33.0 15,010 545 27.0 14,710 455 28.9 13,150 











Rated currents are based on the 1947 Nationa! Electrical Code, with currents for aluminum conductors being taken as 84% of the cur- 
rent for type “RH” copper conductors and rounded off to 5 ampere values as was done by the Code authorities. 
On single phase circuits the maximum circuit length in feet at maximum current for |-volt drop is 86.5% of above values. The factor F 


for single phase circuits is also 86.5% of above values. 


Example No. 1: 


What size of conductor should be used to carry 
130 amperes for 200 feet with a voltage drop 
of not. more than 3% on a 3-phase conduit 
wired system at 220 volis A.C. using alumi- 
num conductors? 


F=L1 
Vv 
V Voltage drop= 6.6 = Volts 
I Current = 130 = Amps. 
L Length = 200 = ft. 
F = LI = 200 X 130 = 3940 
V 6.6 


Refer to table and pick ‘out the aluminum 
conductor size*having & factor equal to or 


larger than this yalue. In this case a 3/C- 


#3/0 cable should be used to fulfill the cir- 
cuit conditions, in spite of the fact that a 
#2/0 is large enough for the current. Volt- 
age drop is the limiting factor. 


Example No. 2: 


What voltage drop will occur if three #3/0 
single conductor aluminum wires in an iron 


conduit are used to carry 150 amperes for 
150 feet on « 3-phase circuit? 


F=LI 
Vv 
lL, = 150 ft. 
I +150 Amps. 


F = 4380 (from table for 3/0 alum- 
inum conductor) 
4380 = 150 X 150 
Vv 
V=5.1 Volts 


Example No. 3: 


What current will 3 single conductor 750,000 
CM aluminum wires carry when installed in 
conduit so that voltage drop does not exceed 
5% on a 440-volt 3-phase circuit 500 feet 
long ?: 

F=LI 

Vv 
L = 500 Ft. 
V = 440 X .05 = 22 Volts 
F= 11300 (from table for 750,000 
CM conductor) 


Copyrighted 1947, The Okonite Co. (Hazard Insulated Wire Works Division) 


11300 = 500 X I 
22 
I= 497 Amperes 


The current is more than the maximum per- 
missible (400 amperes), and capacity is the 
limiting factor. 


Example No. 4; 


For what. distanee can two single conductor 

500,000 CM aluminum conductors in iron 

oe ge —, ~ # he ge at 110 volts, 
©. phase, so the vol dr 

not exceed 5%? atlanta 











100 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1948 











... fOr 
CLOSE SPOTTING 
and 
CONTROLLED 


DECELERATION... 


ydraulec Frakes 


ARE BEST! 










—only Wagdner Hydraulic Crane-Bridge Brakes give you these features: 


















e Two Types —Four Sizes—Cover adjustment...200% emergency torque control bleeder to any Wagner system. 
the Field ... grease fittings for lubrication..; Write for Bulletin IU-40 on Wagner 

non-scoring molded lining blocks Industrial Brakes. 

which can be easily replaced when 


worn. | Wagner Electric @rporation 


6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 


Wagner hydraulic brakes for overhead 
traveling cranes and other industrial 
equipment are built with or without 
parking attachment, in four sizes that 
are capable of handling all. bridge 
brake applications—light industrial If your cranes are not equipped with Tao 
cranes, high speed steel mill cranes, | Wagner hydraulic brakes, let one of 
even the largest steel mill ladle cranes. our field engineers show you how 
ss ae simple it is to install the modern 
e Remote. Control Bleeder system you reed. All Wagner systems 
now include the remote control bleeder. 


e Modern Systems Easily Installed 






i] REMOTE CONTROL BLEEDER 
\UNTED CLOSE TO AN 
THE LEVEL OF THE BRAKE 





Makes bleeding the hydraulic system 


a “one-man one-minute” job. Keeps : . 
lines full of fluid, ‘maintains peak @ Old Systems Quickly Modernized 


braking efficiency ... solves problem You can bring your present Wagner 











of ladle crane applications. system up-to-date with our complete- 
: a to-the-last-fitting conversion kits. r == ——- + 
e Self-Centering Device You can change your old solenoid- ane eeranito' te crane cae 








Assures equal clearance of both brake controlled HM brake to the new, 
shoes, prevents either shoe from drag- compact hydraulic-released type; you 
ging. Other advantages include: power — can convert a type H brake to an HM; 
failure braking . . . one-point shoe and you can easily add the remote 






BLEEDER BUTTON 
1 re 
| BE | 
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¢ 
oo 
© 
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NORMALLY OPEN 
MOMENTARY CONTACT 
PUSH BUTTON STATION 
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BRIDGE BRAKES - POWER AND DISTRIBUTION TRANSFORMERS .* MOTORS ~- UNIT SUBSTATIONS 


Mt : ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Reader’s Ouiz 


QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every question 


and every answer published, we pay $5.00. 








Transformers 
O UESTION 266—We have power 


transformers connected in open 
delta, with the power company’s 
meters on the primary side. 
Transformers in open delta oper- 
ate at only 86.6—power factor. 
Does this mean that we are los- 
ing 13.4 percent of the power 
paid for?—H.C.L. 


A TO QUESTION 266—No. 
@ you are not losing 13.4 percent 
of the power paid for. The watt-hour 
meter is arranged to read only the in- 
phase portion of the product of the 
volts and amperes. This occurs regard- 
less of whether you are using open- 
delta or closed-delta connected trans- 
formers. Essentially, the open-delta 
connected transformer bank must carry 
100 percent current in the transformers 
and only supply 86.6 percent current 
to the load. In other words, a three- 
phase load of 86.6 amperes would cause 
100 amperes to flow in the transform- 
ers of the open-delta bank. Your watt- 
hour meter is registering a value based 
on the load current and voltage drawn. 
What this connection really does is to 
permit only 86.6 kva. load on two 50 
kva. transformers, as an example. A 
vector analysis of this might be given 
but the average reader is probably not 
familiar with vectors, so this is omitted. 
You geed not worry. Your watt-hour 
meter will not register more than the 
actual energy consumed, providing, of 
course, that the meter is accurate and 
correctly connected.—L.R.B. 


A TO QUESTION 266—A de- 
@ tailed answer to this question 
would involve a long discussion of 
what power factor means. Suffice it to 
say that a bank of transformers in 
open-delta and operating at 86.6 per- 
cent power factor will have a lower 
efficiency than if they were in closed- 
delta. That is, the increased current 
caused by the low power factor will 
cause a higher iron and copper loss in 
the transformers. However, you then 
only have losses of two transformers 
to consider instead of losses in three 


transformers. As a result the operat- 
ing cost will be about the same for two 
transformers in open-delta as for three 
in closed-delta. 

H. C. L. has no cause for worry; it 
is the power company who suffers by 
this arrangement. Since the metering 
is done on the primary side, H. C. L. 
will have approximately the same en- 
ergy consumption but the power com- 
pany must -supply reactive power 
necessitated by the 86.6 percent power 
factor of the transformer bank. This 
86.6 percent’ power factor does not 
mean that H. C. L. is only receiving 
86.6:percent of the power paid for; it 
means that he is only paying for part 
of the current supplied by the power 
company. He is paying for the energy 
consumed at his plant. In an open- 
delta bank an additional current is 
necessary to magnetize the transformer 
windings. This current plus the energy 
current combine to form the current 
supplied by the power company. The 
meters register only the energy cur- 
rent or 86.6 percent of the total cur- 
rent that is supplied by the power com- 
pany. 

H. C. L. can rest assured that he is 
not paying for energy that he does not 
receive. It is the power company that 
is penalized by this arrangement, al- 
though it would be more satisfactory 
to meter on the secondary side if it 
could be arranged. The copper and 
iron losses in the transformer could be 
calculated on a closed-delta basis and 
paid for accordingly. —W.P.R. 


A TO QUESTION 266—A prop- 
e@ erly connected meter on the 
high tension side of an open delta 
transformer bank will correctly meas- 
ure the losses in the transformers plus 
the energy taken by the load. In rela- 
tion to the load, the losses in an open 
delta bank will not be appreciably dif- 
ferent from those of an equal capacity 
closed delta connection. The force 
turning the meter disk depends partly 
upon the phase relationships between 
the potential and current coils. This 
automatically compensates for power 
factor. 

With balanced 3-phase loads, the 


line current is 1.73 times the delta 
phase current. At unity power factor, 
they are 30° out of phase. The power 
factor of the open delta connected 
transformers themselves is 86.6 per- 
cent (with the unity power factor load) 
because the entire line current must 
pass through the transformer wind- 
ings. The current in each transformer 
will be equal only under conditions of 
unity power factor in the load. The 
available capacity of an open delta is 
only 58 percent of a closed delta bank, 
all transformers having the same rat- 
ing (4% of a transformer bank times 
86.6 percent power factor, equals 58 
percent. ) 
The main advantage of an open delta 
transformer bank is initial economy, 
especially when the load is expected to 
inerease. The disadvantage is in the 
tendency for unbalanced secondary 
voltages. Actually, the phase differ- 
ence between the current and voltage 
in a transformer winding is never the 
same as the phase difference found in 
the load. The open delta connection 
presents an exaggerated relation with- 
out affecting the metering.—L.E.B. 


A TO QUESTION  266—It is 
e possible that the cost will be 
more for an open-delta connection than 
for a closed-delta connection, but the 
difference would not be 13.4 percent. 
The question does not give sufficient 
information for it to be easily answered 
because of the variations in power 
contracts. If the rate schedule, de- 
mand, power factor of the load, and 
kw-hr. consumption had been given, 
the cost for both an open and closed 
delta connection could have been fig- 
ured; however, with the information 
at hand, each probable variation in the 
contract will have to be explained. 
The kilowatt-hours registered by a 
meter depends upon the kilowatt load 
and the number of hours it is used. The 
kilowatt load, however, is governed by 
the kva. (kilovolt-ampere) load and 
the power factor; kilo-watts=kilovolt 
amperes multiplied by the power fac- 
tor. The fact that the meter is on the 
primary side makes no difference ex- 
cept that the power loss in the trans- 
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YEAR after YEAR 





¢? 


THERE’S NO BETTER PROOF of safety, dependability 
and economy .. . electrical contractors who know Roebling 
Building Wire and Cable from their own experience specify 
Roebling again and. again, year after year. And no matter mm! >>) 
what the requirements, there’s a Roebling wire or cable ba ee LR 

to fill the bill exactly. 


Increasingly in demand, today is Roebling Wire 60 Type 
R for circuits up to 600 volts and operating temperatures to 
60° C..(140° F.). Synthetic rubber insulated, its fibrous cov- 
ering highly flame-resistant and moisture-retardant, it is avail- 
able with solid or stranded conductors ... . Similar to 60 Type 
R, but offering special advantages, Roebling Type RH has 
heat-resistant insulation approved for operating temperatures 
to 75°.C. (167° F.) and 60 Type RW has low-moisture- 
absorption. insulation and is ideal for general use in damp 
locations: without lead sheath. 


Your, nearby Roebling Distributor will be glad to help you 
choose: the right wire or cable for top performance on specific 
applications.: Write or call him for prompt assistance. 


tance + * 


ines A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 












* WIRE ROPE AND STRAND * FITTINGS * SLINGS a ee. 
* SUSPENSION BRIDGES AND CABLES * AIRCORD, 


AIRCORD TERMINALS AND AIR CONTROLS * AERIAL WIRE 
ROPE SYSTEMS * ELECTRICAL WIRE AND CABLE 
*® SKI LIFTS * HARD. ANNEALED OR TEMPERED 
ste tee ee ee A CENTURY OF CONFIDENCE 
FLAT WIRE, COLD ROLLED STRIP AND i J 
COLD ROLLED SPRING STEEL * SCREEN, HARDWARE ROERLING | 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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PLES Wi 
FUSES 


To secure adequate protec- 
oe and costly shutdowns, calls 
Servet cameat ter handling stare, |for WARE HI-LAG Fuses. 


normal current, for handling start- 


Scientifically designed and 
constructed to reduce ex- 
cessive soggg te | during 
“round - the- clock” sched- 
ules, heavy current loads 
and starting surges. 


The construction of WARE 
HI-LAG Renewable Fuse 
provides every advantage 
for maintaining low contact 
resistance, strong time lag— 
up to 5 times normal current. 


The Links—the knife-blade 
| assembly—the double bridge 
supports—the spring tension contacts and greater con- 
tact surface are exclusive features which reflect the 
superior qualities of this amazing cool operator. 











We manufacture all of our own parts and are making 
prompt deliveries. 


W rite for Fuse Booklet No. 4410 giving full 
FEATURES, sizes and details. 


! W/A\RIE: By others 4450 W.LAKE ST.-- CHICAGO 24, ILL. 
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formers is included. This is approxi. 
mately 2 percent. 

Some power companies make a de- 
mand charge. If the charge is based 
on the kilowatt load, or the horsepower 
load, the cost will be the same for both 
an open-delta and a closed-delta bank; 
however, if the demand charge is based 
on the kva. load, the cost will be more 
for the open-delta connection than for 
the closed-delta connection. For ex- 
ample, if we connect two 15-kva. trans- 
formers in open-delta, or three 10-kva. 
transformers in closed-delta, the ca- 
pacity of the banks will be 30 kva. If 
we connect a unity power factor load 
of 25.98 kilowatts to each bank for 
100 hours, the kilowatt-hour consump- 
tion will, in each case, be 2,598. The 
kilowatt demand in each case will be 
25.98; the horsepower demand in each 
case will be 34.81 (25.98 x 1.34) ; how- 
ever, the kva. demand will be different. 
When a unity power factor load is 
connected to an open-delta bank, the 
current is in phase with the voltage 
across the load, but it is 30 degrees out 
of phase with the voltage across the 
transformer, both on the secondary 
and primary sides. The kva. load 
would be 30 (25.98 when divided by 
0.866.) and the two 15-kva. transform- 
ers would be fully loaded. When a 
unity power factor load is connected to 
a closed delta bank, the current is in 
phase with the voltage acress the load 
and also the voltage across the trans- 
former. The kva. load of the closed 
delta bank would therefore equal: the 
kw. load and would be 25.98 as coni- 
pared with 30 for the open delta bank. 
The kva. demand of the closed-delta 
bank would be 86.6 percent of that of 
the open-delta bank, or the kva. de- 
mand of the open-delta bank would be 
approximately 15.5 percent more than 
that of the closed-delta bank. 

If there is a demand charge and it is 
based on the kw. or hp. load, some 
power contracts contain a power factor 
clause which penalizes the user for a 
low power factor. The penalty is usu- 
ally applied when the power factor is. 
less than 0.8, and the cost increases as. 
the power factor decreases below 0.8. 
If the power factor of the load is less. 
than unity and the load is inductive, 
the current through the transformers. 
in open-delta lags the voltage.—G.L.P. 


UESTION 267—We have a 500 
Q hp. 505 rpm., 2200 volt, 3 phase, 
60 cycle wound-rotor motor on a 
rubber mill-line drive. The 
starter and secondary resistors 

are located in a@ control room, 
approximately 400 feet distant 
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1633—First brewery in America was 
built in New York City near what is 


now Wall Street. Our Founding Fathers 
fostered this “beverage of moderation” by 
low taxes on domestic beer. 








Here’s another precision-built Howell 
Motor .. . industrial type with copper or 
bronze bar rotors ... specially insulated 

. . Statically and dynamically balanced. 





Protect 


ELECTRICAL CONSTRUETION AND MAINTENANCE 


aq and Splash-proor 





2 1842—Lager beer arrived and for 
years demand far exceeded supply. 
Improved methods of bottling, capping and 
handling that were to make brewing “big 
business” were still to come. 











, el 


lions of Americans. 


tors help modern breweries 
like this turn out over 800 
million bottles of beer annu- 
ally. 


3 1915—Howell industrial-type ‘Red 
; Band” motors appeared. The advent 
of low-cost electric power made modern 
bottling possible, upped beer production, 
cut costs. Brewing boomed! 


Today—Beer has won a 
place in the hearts of mil- 


Howell industrial-type mo- 





In other industries, too, pre- 


cision-built Howell Motors are 
an important source of power 
for pumps, conveyors, fans and 
machine tools, 


Are you using Howell 





; etait 


— HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. | 
] Manufacturers of Quality Industrial Type Motors Since 1915 | 





Motors 
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TYPE P—AC Motor Starting Capacitor 


The plastic case prevents moisture ab- 
sorption and lengthens operating life. An 
excellent replacement for aluminum case 
capacitors with cardboard sleeves. For 
original equipment use, or if bracket as 
well as capacitor needs re- 
placement, a splash-proof 
plastic end cap and easy- 
to-install “snap-on” mount- 
ing bracket are available. 


- 
















TYPE MSG : / = 
AC Motor Starting Capacitor > 


The new foolproof Type MSG 


capacitor — with original — 
a : ° M AL LO RY 
equipment terminal spacing— A.C. MOTOR SPS 
CAPACI UR 
is easy to install—no chance MSG 


for error. The MSG is small 


and compact—lIt Fits! | 
“i oe SR ee 


FOR GREATER EFFICIENCY and RUGGED SERVICE 
... USE MALLORY 


Distributed by 


INSULATION AND WIRES INCORPORATED 


ATLANTA 3, GA. DETROIT 2, MICH LOS ANGELES 21, CALIF 


BOSTON 20, MASS HOUSTON 3, TEX NEW YORK 7, NEW YORK 
ST. LOUIS 3, MO SAN FRANCISCO 3, CALIF 


SITTLER COMPANY H. A. HOLDEN, Inc. 
CHICAGO 7, ILL MINNEAPOLIS 3, MINN 








from the motor, including a yer. 
tical run of about 30 feet. Thi 
secondary conductors between 
motor and starter are three 50) 
MCM in 3-inch conduit. 

We have noted the secondary 
conductors slapping against the 
inside of the conduit in the ver- 
tical run with varying intensity, 
sometimes so hard as to cause 
concern over the possibility of 
damage to the insulation. What 
is the explanation for this? Is it 
customary to take precautions 
against this in installations of 
this type, or is it covered in the 
Code?—W.E.T. 


A TO QUESTION 267—The 
@ strains that the conductofs are 
subjected to are due to magnetic fields 
surrounding the conductors when 
carrying heavy currents. Transposing 
the conductors will relieve this condi- 
tion somewhat, and will also reduce 
other magnetic effects, such as self 
and mutual induction. 

When space will not permit the re- 
quired transpositions; the conductors 
are usually held in place with an ap- 
proved sealing compound blown into 
the conduit. Asbestos powder is some- 
times used since this will not gum or 
harden and the conductors can be 
easily withdrawn when the circuit is 
discontinued or rewired.—T.B.B. 


A TO QUESTION 267—The 

@ magnetic stresses which affect 

conductors carrying heavy currents 

and lying close together are severe and 
will cause them to move and vibrate if 
they have such freedom. 

At standstill the rotor frequency is 
equal to the line frequency. Under that 
condition the conductors, due to their 
inertia, will just pull together and 
vibrate with the rapidly changing mag- 
netic field which surrounds them. Each 
wire in turn will be attracted and re- 
pulsed by the others. The rotor fre- 
quency, however, is proportional to the 
slip. Assuming the synchronous speed 
to be 514.2 rpm., and full load speed is 
505 rpm., the rotor frequency is equal 
to: 

514.2 — 505 
514.2 
This relatively slow change in the 

magnetic flux which encircles the con- 

ductors permits a much greater move- 
ment of them as they change position 
in response to the attraction and repul- 
sion of their respective magnetic fields. 

The conductors in the vertical section 

of conduit are especially vulnerable to 

these forces. 

It is obvious that the only practical 
remedy that can be applied is to remove 
the cables, tape them securely together, 
and replace them, or use a three con- 
ductor cable.—R.J.M. 


X 60 = 0.96 cycles per second. 
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WET aps 


--- ON 
MOTOR REPAIR 
AND REBUILDING MATERIALS 


GET IT FROM 


WHATEVER YOU NEED- 
YOU'LL FIND IT HERE! 


Everything from wire 
to dynamometers — 
hundreds of items you 
use every day —all 
clearly listed for fast 
and easy ordering. 
Send For Your !|WI BLUE 
CATALOG Today. 


WHEN YOU WANT IT 


QUICK—CALL IWI! 


Most orders are 
shipped the day they 
are received. Get 
everything you need 
from IWI fast, on one 


shipment. For service, 
it’s IW! 


INSULATION AND WIRES INCORPORATED 


ST, LOUIS 3, MO. 
NEW YORK 7, N. Y. e BOSTON 20, MASS. e HOUSTON 3, TEXAS ¢ SAN FRANCISCO 3, CALIF. 






SS 
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ESSEX MAGHET WIRE 
. Meets Every Performance “Jest! 


ESSEX MAGNET WIRE gives you just what you want, just what 
you need for every quality rewind job — maximum wind-ability 
because it’s soft, tough and flexible — it resists acids, chemicals and 
abrasion — it stands up under baking at high temperatures — its 
quality insulation is always uniform and evenly applied — it takes 
the abuse of high speed winding — and it’s more economical because 
ESSEX MAGNET WIRE means better, faster jobs with less waste. 


ESSEX MAGNET WIRE is made of pure electrolytic copper — 
tested for temper, conductivity, gauge and stretch — and is guaran- 
teed to give complete satisfaction under every condition. Ask For 
Samples And Prices. 


MACALLEN MICA 
.9¢ Har What Tt Takes! 


7 MACALLEN MICA is first choice in shops that guarantee quality 
jobs. MACALLEN MICA has the highest dielectric strength of all 
insulating materials — is extremely flexible for easy working — is 
unaffected by heat and temperature changes. It is fireproof and non- 
inflammable, has great mechanical strength, resists moisture, oil, acids, 
alkalies and solvents, and is always accurate in size. MACALLEN 
MICA is the best you can buy to give your customers the best—and 
is furnished in sheets of all thicknesses and sizes for mounting, cold 
forming segments, or in any other form required for your ‘needs. 
Write For Prices And Samples. 


WWE ID FIBER ARMATURE WEDGES 
: .. With Vhe Perfect Shape! 


They have the perfect shape for the best possible protection against 
electrical and mechanical failures. They’re formed to fit the motor 
slot perfectly — hold windings firmly in place — won’t turn over in 
the slot—slip over both sides of the slot cell insulation—and permit 
windings to be placed closer to the top of the slot. U-WEDJ is made 

. of the finest Fishpaper—is easy to handle and use—comes in stand- 
ard 48-inch lengths or 250-foot bundles—and does a swell all-around 
job under the toughest service conditions. Send For Mounted Easy- 
To-Use Sample Set. 


Offices and Warehouses in: 
ATLANTA, GA. e DETROIT 2, MICH. e LOS ANGELES 21, CALIF. 
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WHEN YOU 
ARE INA Hurry 


Delays cost time and money. When it’s BEARINGS 
you need . . . call JOHNSON BRONZE. You can 
immediately select the type you want... the size 
you need. They are shipped right off the shelf... 
ready for installation. Over 250 types to select from. 
Johnson Bronze Company, 490 South Mill Street, 
New Castle, Pa. 














MAINTENANCE 
SIMPLIFIED! 


Dependable Service GUARANTEED! 

















TRICO scientifically engineered products provide 
the Perfect answer to troublesome maintenance 
problems and represent Worth-while investments 
that will repay themselves quickly in lowered 
maintenance costs . . . reduced shutdowns. . 

increased production and greater plant safety. 


Investigate the numerous advantages only 








peste edie Hie Aeron “i ’ KLIPLOK CLAMPS 
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AUTOMATIC OILERS 
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It explains in detail 
each TRICO product. 

















It’s yours for the ask- 
ing. 
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A TO QUESTION 267—Your 
@ present cable and conduit ¢a- 
pacity are. installed according to code, 
Your cable drop is allowable within 
the code range. 

You must check your cable with the 
present condition, when you alter this 
vertical riser by installing an addj- 
tional junction box with the distance 
of your 30 ft. drop. Don’t forget when 
you install this junction box you must 
use a cable support to prevent your 
cables from slapping the inner conduit 
wall. 

If you do not install this junction 
box and cable supports—if it is con- 
venient, take the 3 secondary leads and 
twist these leads so that you can at 
least get 3 turns within the total dis- 
tance of the drop. I know you can 
eliminate the present condition —O.C. 


UESTION: 268—Can one check 

O the brush rigging setting ona 
d-c generator with interpoles on 
full load? Or does the millivolt- 
meter method check for zero 
volts on the commutator have to 
be done only on no load with 
full voltage to get the proper 
brush setting, that is, when 
a generator has interpoles?— 
E.J.K. 


A TO QUESTION 268—The 
@ answer is “yes”. The condition 
of the machine as regards brush posi- 
tion and interpole strength may be de- 
termined at any desired load by use of 
either the brush curve method or the 
field form method. 

In the brush curve method, use a 
high resistance voltmeter with a range 
of about 6 volts. Connect one terminal 
to the brush stud and the other to a 
graphite rod which is moved across the 
thickness of the brush in contact with 
the commutator. The desired curve ob- 
tained should be in the neighborhood 
of one to two volts at the entering edge 
of the brush and should drop to zero to 
one volt at the leaving edge. 

The field form curve is determined 
by use of a somewhat higher reading 
voltmeter connected to two graphite 
rods spaced one commutator bar width 
apart. Readings are taken by moving 
the two contacts along the commutator 
adjacent to a brush arm. A goo'l -urve 
should show low voltage at the brush 
location with a positive on one side 
and a negative on the other—M.S.M. 


A TO QUESTION 268—It is 


@ feasible to check the brush posi- 
tion of an interpole generator under 
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load. By making up a test prod with 
two points (insulated from each other 
and spaced about one segment apart) 
and connecting these to a sensitive 
millivoltmeter for use as a probe, the 
commutater area around the brushes 
may be probed and when a minimum 
reading is obtained the neutral posi- 
tion should be found. 

If the interpoles are of correct value 
neutral should be same for all loads. 
Strength may be altered by shimming 
or by use of shunts to vary current 
through coils. An ordinary scrap of 
resistance wire may be used, experi- 
meeting until proper size is found. Also 
check frame of machine and brush rig- 
ging for lining up marks. 

If it is possible to shut down the 
machine for a few minutes and motor- 
ize it, a rough but fairly close method 
is to check the speed of the armature 
in both directions, moving brush rig- 
ging until speed is equal in either for- 
ward or reverse direction when meas- 
ured with a direct reading tachometer. 
—R.G.A. 


A TO QUESTION 268—When 
e using the millivoltmeter meth- 
od to find the brush setting, neutral, on 
a d-c generator or motor, the machine 
must be operating under normal load. 

In checking the brush setting on any 
d-c machine, examine all brushes to see 
that they are properly seated on the 
commutator ; make certain the air gap, 
between all pole pieces and the arma- 
ture, is exactly equal; and check to see 
that the brush sets are exactly equi- 
distant from each other. 

If you find the above factors o.k., 
and you still don’t obtain: sparkless 
commutation, your machine is either 
over-compensated, or under-compen- 
sated. ‘If over-compensated, the inter- 
pole flux can be reduced by shunting 
the interpoles with a variable resistance 
shunt. This will weaken the strength 
of the interpole field. 

If the machine is under-compen- 
sated, the interpole field may be 
strengthened by placing shims under 
the interpole pieces —D.E.M. 


A TO QUESTION 268—If the 
@ generator in question has the 
proper size, and the proper magnetic 
polarity interpoles the commutating 
plane should remain comparatively 
stationary under varying loads and no 
load. In other words, if the point of 
zero potential is located on the com- 
mutator that should be the place to set 
the brushes. To check this zero point 
it is advisable to try at different loads 
and see if the location remains the 
same, If the zero point moves slightly 
the brushes should be set for the 
average load. But if your commutating 
plane moves sharply this indicates a 
wrongly connected interpole—H.C.S. 
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APPROVED. 





EATEReFASTEReSTRONGERe 


=. 


ALL-STEEL 


INDENTER-TYPE 


Select the best, insist on 
Briegel All Steel Fittings, the 
only approved Indenter type 
connectors and couplings for 
thin wall conduit tubing. You 
will not only find that Briegel 
indenter Fittings are easier 
and faster to use, but also 
make neater, stronger con- 
nections. Two Easy Squeezes 
and they’re set. Start using 
Briegel Fittings today. Have 
more satisfied customers— 
more profits from each job! 


DISTRIBUTED BY 
‘The M. B. Austin Co., Negthbrook, Ill. 
Clayton Mark & Co., Evanston, Ill. 
Clifton Conduit Co., Jersey City, N. J. 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, -Pittsburgh, Penn. 
National Enameling & Mfg. Co. 
Pittsburgh, Pa. 






¥ All B-M Fittings Carry the 
Underwriters Seal of Approval 


Cross Section Show- 
ing Indentations. 


BRIEGEL 
METHOD 
TOOL CO. 


GALVA, ILLINOIS 
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The “EFFICIENCY” 


CABLE STRAIN-CLAMP 


Write today 
for Catalog 38-A. 


This catalog contains complete data on the 
Cable Strain-Clamp and all Efficiency Devices. 


The powerful grip of this clamp, by actual 
test, withstands a direct pull of over 17,000 
lbs. A high ridge across the center and a 
U-bolt at each end of the cable channel 
keeps cable from slipping. Clamps are 
available in sizes from 1/10 to 1,500,000 
CM. Furnished with clevis or eye, for AC 
or DC service as required. 
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Can you ANSWER’ "7 
these QUESTIONS? 
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QUESTION R12—Is the hook-up of the 
transformer, as shown in the sketch, 
While the 


conditions may be unusual, an in- 
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teresting problem is involved on which 
I have received opposite opinions from: 
several engineers.—J.J.W. 


QUESTION $12—In a plant where the 
power circuit is ungrounded, shocks 
are obtained on the secondaries of weld- 
ing transformers. These are apparently 
caused by the capacity to ground of 
the circuit. Is there a way to eliminate 
these shocks ?—C.P.S. 


ota 7 


QUESTION. T12—Is there a way ‘I can 
determine the direction of. rotation 
of a squirrel cage motor without. hav- 
ing to “try”? Often such motors are 
connected to a load which may not be 
turned in the wrong direction. and I 
would like to know in advance how to 
connect the mains to get a certain di- 
rection of rotation —S.V.H. 


QUESTION ¥I2—I notice that coils for 
solenoids on a-c circuits are wound 
of two different sizes of wire and con- 
nected in series. What is the reason 
for this? Also, does it make any dif- 
ference as to which way the coil is 
mounted in relation to the plunger and 
why ?—S.R.U. 


This time it's the No. 2—a carefully 
selected assortment of ‘‘Superiors”’ to fill 
a wide range of needs. They all embody 
29-year-old Superior quality—your assur- 
ance of’ long life and pleasing service ~ 
a low-cost, satisfactory investment. 


SUPERIOR CARBON PRODUCTS, INC. 
9113 GEORGE AVENUE e CLEVELAND 5, OHIO 


SUPERIOR srusnes 


BRUSHES 
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QUESTION Wi2—How can I recognize 
a poorly soldered 60 amp. fuse end? 
On several fuses the solder melted 
instead of the link. The fiber was not 
charred.—H.S. 


obout Superior 
Assortments 


PLEASE SEND IN 
YOUR ANSWERS BY MARCH 15 
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Auto-Transformer for 
Voltage Control 


Electricians are often confronted 
with problems of wrong voltage when 
using power tools or when testing 
equipment. Emmett Keough, of the 
‘Towa Electric Light and Power Com- 
pany, submits a suggestion for correct- 
ing this condition. Mr. Keough states 
that continuously adjustable auto trans- 
formers, with each turn available 
through a sliding brush contact, are 
excellent for low current testing but 
high current output with this brush 
type, even for intermittent service, is 
possible only with oversized equip- 
ment. 

The transformer here discussed was 
designed for these applications. In this 
assembly, a lot of power is contained in 
a small package. True, voltage con- 
trol could be smoother, but this objec- 
tion is offset by the broad range. An- 





Input and output leads are indicated. 
Indication of size of assembly is also 
given. 





Unit is readily lifted by attached 
handle and can be moved in accord- 
ance with requirements. 








IHR_ RATING 
50°C, RISE 
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with the other. 





Nominal rating 


Volts per turn teins 1,095- 1.116 


Redt Input { Red 
A B 


re) 153 306 420 turns 
420. 
Energizing section No.l4"Formvor’ Tap section No.12 Formvar 
4 turns per tap 
C D-E from 240 to 420 
Black Reactor 
Output Black 


Note: D and E are fo remain on the same tap- terminal except when adjusting ratio. 
With Din one hand ond E in the other, move one fo the next fap and follow immeoiotely 


On the low volts-per-turn ranges it is permissible to move D and E separately for exomple 
alternately move them two tops during the adjustment. When the adjustment is complete they 
should, of course, rest on the same tap-terminal. 


115-230-460 Volts 
Design 0.75 




















Wiring diagram indicates location of taps and size of wire. Major trans- 
formation ranges are indicated on schedule. 


other advantage is that brush heating, 
resulting in damage to the entire unit, 
is eliminated. Transformation ranges 
are about double. With this assembly, 
any supply voltage from zero to 460 
volts on a 60 cycle system can be trans- 
formed to supply power for the stand- 
ard ranges of 115-230-460 volt utiliza- 
tion. These basic voltages are variable 
in small steps from zero to 460 volts. 
Applications are many and construc- 
tion steps are explained by the accom- 
panying diagram and photographs. 

Note that both Input and -Output 
leads can be connected to any combina- 
tion of taps on the winding and that 
the tap section is uniform and a third 
greater than the energizing section in 
current-carrying capacity. Taps are 
numbered according to the number of 
turns from the starting end rather than 
according to voltage. 

The only real need for caution is to be 
sure sufficient turns are in the input 
leads before energizing. A wound- 
round core can be obtained second-hand 
but magnet wire should be new. The 
core is hand wound, no lathe being re- 
quired. The required amount of No. 
14 wire can be carried on a shuttle or 
bobbin small enough to pass through 
the core window. This wire is wound 
on the insulated core with a tap at 153 
turns. After 240 turns have been com- 
pleted, No. 12 wire is spliced to the 
No. 14. The No. 12 wire is then wound 
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back over the No. 14 layer, previously 
insulated, and taps are made every 
four turns until a total of 420 turns 
have been applied. This will practically 
cover the first layer. Since the winding 
area on the outside is about twice that 
of the inside, it will be necessary to 
make the winding in the window two 
layers. This is accomplished by placing 
turns adjacent for two turns with the 
next turn, in the window only, on top. 
This method is used on both inner and 
outer windings. 

If tap terminals are arranged in a 
large circle, as shown in the photo, it 
will not be necessary to bring them all 
out on the same side. Sufficient wire 
should be spliced to reach these 
terminals, however. The core-coil as- 
sembly is padded with 4-inch felt be- 
tween the upper and lower insulating 
boards. 

The center-tapped reactor is a small 
iron core with 20 turns of No. 14 wire. 
This need not be a problem to design 
since half cycling is not necessary. If 
high circulating current exists at the 
moment D and E are on different taps, 
the result is not objectionable since the 
voltage on 4 turns is low and this cur- 
rent will stop circulating as soon as 
both D and E are again on the same 
tap. The voltage arc is negligible. The 
reactor, not visible in the photo, is 
mounted on the bottom board between 
the transformer and leg bolt spacer. 
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ae No. 1812 
for ‘Built-in’ (wall 
type) models 


VENTILATION 


Colorful new displays complete with 
electric ventilators and selling helps! 


Get into the booming fan business with 
these two potent sales-making display 
deals. Multi-color, compact displays 
can be used in your window, on aisle 
tables, counters, or flat-topped appli- 
ances. Each display factory-packed 
with two electric ventilators and com- 
plete set of selling helps—when deal 
arrives, you are ready for business! 
Hurry—get complete information by 
calling your wholesaler, sending cou- 
pon, or phoning ILG Branch Office 
(consult classified directory). 


G2 


Es 


No. 1725 for plug-in “Portable” 
(window frame) models. 


SCHEDULE OF MAJOR 
TRANSFORMATION RANGES 
ec Come | RANGE OF 
SOURCE|_INPUT [OUTPUT Vous} 
is mre Tey 
Seeisoe tes — aS ote 
isv -O-4a20l 0 _l66=11 ST 27a 
ISV [0 1306| 01 90-157} 3757 
«lester —o— 267 =a6B LTS 
7-468 
ro [306] 153] 


_ #USE CAUTION/ 


For this assembly, an audio output 
transformer core was used but an old 
bell ringing transformer core would 
have been even better. If the obtained 
core varies in dimensions from those 
given on the'diagram, a certain amount 
of redesign will be necessary. 

The most practical method to follow 
in design is that of actual test. About 
50 turns should be first wound around 
the core with voltage and current read- 
ings taken in small steps as saturation 
is approached. This is done with a 
variable voltage applied to these turns. 
A curve can be plotted of these read- 
ings and a volts-per-turn value selected 
close to the knee of the curve. At this 
point, magnetizing current should be 
satisfactory. The test winding should 
have ample turns and current carrying 
capacity to approach saturation. Since 
a greater number of turns takes more 
voltage, smaller wire can be used to 
reach the required ampere-turns. 


Truck Hoist 


Adolph Schwindt, shop foreman of 
the Buzzell Electric Works, San Fran- 
cisco, designed this truck hoist and 
built two, one for use by the motor 


‘ “or 2'stiffener 
‘,welded,to 


ILG ELECTRIC VENTILATING CO., CHICAGO 41, ILLINOIS 
2879 N. Crawford Ave., Offices in more than 40 Principal Cities 


([) Rush information on new display deals in “ILGMAN” 


Firm Name 


7” 
Individual ' -- fal 


Details of truck hoist 
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_As shown, Simplex-ANHYDREX Underground Cables have the conductors coated 
with an alloy and then an adequate wall of the famous Simplex-ANHYDREX 
low water absorption insulation which is remarkably stable, both electrically and 
physically, in the presence of moisture. Colored braids or tapes are applied over 
each individual conductor. The conductors are twisted and then jute filled to 
make the cable round. Over this is a thick wall of specially compounded neoprene. 


Simplex-ANHYDREX Underground Cables are easily Simplex-ANHYDREX Cables can be used underground, 
pulled into ducts or they can be buried directly in the with or without ducts. They can be used in the air, 
ground without any further protection. Where they come supported from messenger wire. They have many ap- 
up above ground, the neoprene jacket effectively prevents get te 1 iiaiad 
deterioration due to sunlight and weather. The jacket plications as power, traffic signal, railway signal, con- 
also resists the action of ground acids and alkalies, as trol, supervisory control, telephone and telegraph in- 


well as oil, heat and flame. stallations. 


A copy of the Simplex-ANHYDREX Cable book will be sent to you upon request. 








WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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MSGILL vap 


ORPROOF LAMP GUARDS 


TRADE MARK 






No 3005* 


No. 8000-SR equipped with No- 
Rol cage of zinc plated wire. 
Polished wood handle with 
LEVOLIER* Switch. Lamp size 
— 40-100 W. (*T.M. Reg USS. 
Pat. Off.) 





No. 4675 uses polished wood 
handle with LEVOLIER* Switch. 
Cage of zinc plated heavy steel 
wire Lamp size — 25-100 W 
(*T.M. Reg U.S. Pat. Off.) 





No. 1440 Wall Guard for pro- 
tection of bulbs exposed to 
theft and damage Lamp size 
— 100 W 


‘a 
4 






McGILL_ Adapt- 
able Lamp 
Changers stop 
lamp changing 
hazards Safety 
insulated Con- 
venient to use 











TAKE PROTECTED 
LIGHT ANYWHERE 


Be sure of complete safety from fire 
and other disaster caused by a 
spark, heat or breakage of light 
bulbs with a McGILL Vaporproof 
Portable Guard. 

Models designed for particular 
uses include such important features 
as brass or fibre cages, unbreakable 
moulded bakelite handles, heat and 
impact resistant globes. Completely 
air tight and waterproof. ~ 

Over a hundred other McGILL 
Lamp and Wall Guards available. 
Each built for a specific requirement 
of industry. They insure safe, con- 
venient light anywhere it is needed 
— thereby increasing production 
efficiency. 


*No. 3005 Vaporproof Guard has a 
heavy brass wire cage with sealed 
Insurok handle and air and moisture 
proof globe that is heat and impact 
resistant. Lamp size — 100 W. 


Send today for McGILL 
Catalog No. 43 so that you 
can pick out the lamp 
guard that will most effec- 
tively solve your own 
problems. 





MSGI LL MANUFACTURING CO., INC. 


450 N. Campbell £t., 


Electrical Division 


Valparaiso, Indiana 








repair department and one by the 
wiring department. 

It is very simple, the main vertical 
member, of steel tubing, “passj 
through another short piece of tubing 
of larger diameter which is fastened 
to the truck bed as shown in the sketch, 
It just clears the side of the truck body, 

The boom member, the vertical of 
which is of larger diameter tubing, fits 
over the top and turns readily. Holes 
at the end of the boom permit attaching 
a hand hoist or any desired tackle, — 

The various advantages are: Sim- 
plicity—the whole thing can be knocked 
down into several parts easy to handle 
and transport on the truck. The load 
carried does not rest on any part of the 
truck but on the ground, and therefore 
does not tend to tip the truck but rather 
stabilizes it during loading and unload- 
ing. If it is necessary to load where 
ground is soft, a square block of wood 
under the end of the vertical member 
will hold it. 


Water Cooled 
Resistor 


Vaughan Electric Service, Los An- 
geles, has built a resistor for loading 
generators and similar work, which 
does away with the old “salt barrel”, 
with its attendant objections of cor- 
rosion, etc. 

A steel drum is used for the con- 
tainer, having an inflow of clear, cold 
water at the bottom. After passing up 
through the eight resistor grids, it is 


Resistor elements lifted from steel 
drum _ container, shows construction 
of assembly. 
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“Cold can’t crack this wire 


t's Laglox RU 


Wire Engineer. Nor will Laytex 
soften at high temperatures. Elec- 
tricians find that Laytex RU permits 





“Even at temperatures of -60 degrees 
Fahrenheit, Laytex RU will not 
crack,” says Mr. USRUBBY, the 


AU wiring wit RU? 















more wires per conduit, because it is 
America’s smallest diameter natural 
rubber covered building wire. Its 
conductors are perfectly centered in 
the insulation. There are no danger- 
ous thin spots. Laytex RU is easily 











and quickly stripped. Moreover, the 
insulation can be rolled back to the 
braid—and back again over the 
barrel of the terminal. Laboratory 
tests prove that Laytex is tops in 
tensile strength. It will withstand an 








unprecedented amount of stretch be- 
fore breaking, and in all other physi- 
cal and electrical qualities far exceeds 
other building wires. U. S. Laytex 
RU carries the label of the Under- 
writers’ Laboratories and is listed in 
the National Electrical Code as an 
all-purpose wire. Send today for 
sample plus booklet containing more 
details about Laytex. Write Wire 
and Cable Department, United States 
Rubber Company, 1230 Avenue of 


the Americas, New York 20, N. Y. 
*Reg. U.S. Pat. Off. 


-- US. LAYTEX RU --- a 


UNITED STATES 
RUBBER COMPA { 
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BENDIX-SCINTILLA 


the finest ELECTRICAL CONNECTORS 
money can build or buy! 


AND THE SECRET IS SCI re FLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex”’ dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


@ Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 


SCINTILLA 
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( - 
Neutral bus 
Diagram of resistor connections 


discharged as warm water at the top. 
The resistors used are Ward Leonard, 
of the edge-wound type, good for 250 
amperes on each unit at 250 volts. On 
the horizontal panel mounting are three 
bus bars—positive, negative and neu- 
tral, with switches connecting resistors 
to: bus bars as shown in diagram. 

There are three common uses for the 
equipment. (1) To check 250 volt, 
3-wire connection. (2) For balancing 
conditions. (3) For running continu- 
ous loads for long period of time in 
checking generators. 

Incidentally, it may also be used as a 
starting rheostat for starting large d-c 
motors and as a speed-regulation grid 
to start large slip-ring a-c motors. 








Spring-actuated guide bar on insulation 
cutting table at Springfield Armature 
Works, Springfield, Ohio, simplifies 
cutting chore. An eight inch adjust- 
able guide bar (for width of cut) is 
mounted horizontally in a round steel 
rod which telescopes into cylindrical 
pedestal. Rod rests on strong cylind- 
rical spring inside cylinder. Extension 
arm with adjustable contact bolt is at- 
tached to cutting blade lever. As blade 
nears end of cutting stroke, extension 
arm depresses guide bar rod. Oppos- 
ing force of spring in cylinder prevents 
“snapping action” of blade which, 
combined with the gradual lowering of 
guide bar, eliminates kinking and 
bending of paper. 
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FIG 1—Recessed incandescent direct lighting provides high intensity 
general lighting throughout the Manhasset, L. I. suburban store of B. 
Altman & Company. Fluorescent lighting is used in floor and wall 
cases, and in indirect coves. 


New Type Shielded Units Light Store 


Well planned modern lighting fea- 
tures the new suburban store of B. Alt- 
man & Company, New York City 
department store. This new suburban 
store, located on a high ridge on 
Northern Boulevard in Manhasset, 
Long Island, overlooking the swank 
residential section of Munsey Park and 
Strathmore, combines good daylighting 
through large area glass windows and 
unique and effective artificial incandes- 
cent and fluorescent lighting. The two 
story building has convenient entrances 
on both the main floor and first floor 
levels, making it easy for pedestrian or 
motoring shoppers to reach depart- 
ments on either floor from the outside 
of the store. 

General lighting throughout is pro- 
vided by direct lighting units recessed 
flush in the ceiling. These units (Fig. 
3) are equipped with 150 watt PAR-38 
reflector lamps, and spaced on approxi- 
mately eight-foot centers. A new 
principle for shielding the lamps has 
been used in these units. Three circu- 
lar flat disks, each having a 54-inch 
diameter center opening, are spaced 14- 
inches apart, one above the other. .The 
entire interior of the unit is finished 


dull (velvet) black to prevent specular . 


reflection of spill light from the visible 
interior parts of the unit. A 10-inch 
diameter flat face plate installed flush 
with the ceiling surface also has a 54- 
inch diameter center opening, and pro- 
vides a finished appearance to the unit. 
The exposed surface of the face plate 
is painted light cream to match the 
color of the ceiling. 

Indirect lighting from continuous 
coves provides ample light on the ceil- 
ing and side walls to relieve undue 
brightness contrasts and prevent the 
ceiling from appearing dark. In wall 
areas where wall cases exist, one con- 
tinuous row of fluorescent lamps, in- 
stalled on Garcy wiring channel, serves 
a double purpose by providing indirect 
lighting on the ceiling and upper side 
walls, and direct lighting in the wall 
cases (Fig. 2). 

Slimline fluorescent lamps are used 
to light floor showcases throughout. 
These lamps are housed in small neat 
Garcy showcase reflectors which are 
concealed by the wood trim framework 
of the cases. 

Free standing models and feature 
merchandise displays are lighted by re- 
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FIG. 2—Wall cross-section shows light- 
ing detail for wall display case and in- 
direct cove. Diffusing glass is installed 
over the fluorescent lamps which light 
the wall cases, providing diffuse light 
on the wall area above. Varied deco- 
rative treatments on walls add variety 
to the decorative scheme of this de- 
partment store. 
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Men Sin alin 

FIG. 3—Recessed downlight used for 
general lighting uses new principle for 
shielding spill light from glare angles, 


~~Tilting track 


a Program You'll Find 
Profitable to \CHAMPION” 
in Your Plant 





Finished - a: oe 5%a" -~ 

ceiling line 

FIG. 4—Recessed spotlight housing 
has adjustment to 45-degrees from ver- 
tical for spotlight reflector lamps. 


cessed adjustable spotlights (Fig. 4), 
using 150 or 300-watt R-40 type spot- 
light lamps. 

All lighting has been carefully 
planned to provide maximum utiliza- 
tion where most needed, and to supple- 
ment the colorful and effective decora- 
ee as tive treatments throughout. Thus light 
ae oe Fluorescent and | pet and decorations supplement each other 
planned lighting program: give you efficient, to create a most harmonious and cheer- 
industrial lighting. CHAMPION mai ful atmosphere, and varies from one 
aad contro! methods assure lamp dlepartment to another so that the set- 
Meee CHAMPION’s pol ting for the merchandise on display is 


sy pee appropriate. 

2gNn-ciift wrrit tI l Thro rh selecred n cii<tribt- . . . 
eee OC OUTION ChrOUsn Sseiected an ‘Si The shielded downlights are incon- 
tors assure minimum lamp and lighting costs. spicuous (Fig. 1), yet provide high 


intensity light of good color quality 

ihe over the entire sales floor area. Since 
DEDICATED TO PLANNED LIGHTING [iiK fluorescent lamps are used primarily 
' for decorative lighting, its contrasting 
color quality adds to the already color- 
ful decorative effect. 

Architects for this-store were Alfred 
Hopkins and Associates, New York 
City. Interior decorations were planned 
by Amos Parrish & Co., Inc., who 
coordinated their work closely with 
Thomas Smith Kelly, lighting consult- 

ant who planned the lighting. Century 
¢ oe A M p l ) N [ A M p WO R KS Lighting* Co., Inc., New York, fur- 
nished the recessed downlights and 
adjustable spotlights, and Garden City 
Plating & Manufacturing Co., Chicago, 
furnished the cove lighting equipment 
and reflectors for floor and wall cases. 
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FOR TWO 100 WATT LAMPS 














A SIMPLE SOLUTION FOR DIFFICULT PROBLEMS 


News from all quarters of the world focus to a point in the news room = ———ss 
of the Chicago Tribune. It comes in 24 hours a day. . . each shift is ao SS: 
under tension and each person requires LIGHT . . . lots of it . . . con- 
stantly and without glare . . . regardless. of architectural problems, 
such as a twenty-five foot ceiling! 


Here the Curtis ‘‘Forty-Sixty-One"’ proved the perfect solution from 
all angles. Its direct component provides ample illumination at the 
working surfaces. Its indirect component (approximately 40%) reflects 
from the ceiling and diffuses into the room to create comfortable seeing 
conditions throughout. The 25° louvering shields direct view of the 
lamp from normal angles. 


The ‘Forty-Sixty-One"’ is identical in construction and dimensions with 
the ‘‘Forty-Sixty,"" except that it is 6094” long and is designed for two 
100 watt lamps. It can be furnished with single stem hangers for con- 
tinuous runs or as above illustrated for individual installation. 
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Complete data in your file will enable you to solve problem-jobs in of- 
fices, schools, drafting rooms, etc. profitably! Write for data sheets today. 


CURTIS_L27hlian 
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ILLINOIS. 








WHEN 


FOR 


YOUR 
TIME 






"On-off"’ time switch. 
Controls stokers, oil 
burners, pumps, com- 
mercial lights, signs, 
etc. 3000 watt cap. 





7-day calendar dial 
for control of auto- 
matic heating, venti- 
lating and air con- 
ditioning systems. 










Heavy duty "on and 
off’ control for com- 
mercial and industr- 
al applications. Also 
2-circuit types. 













Automatic cycle re- 
peater contro! for 
stoker hold-fire, batch 
mixing, pump oper- 
ation, liquid agita- 
tion, etc. 












THERE'S A 


PARAGON 


| TIME CONTROL 
FOR ANY JOB — ANYWHERE 



















NEW TRADE DISCOUNTS APPLY—ASK YOUR 
JOBBER OR WRITE FOR DETAILS 


1614 TWELFTH ST. 


TWO RIVERS, WISCONSIN 


BUILDERS OF ELECTRICAL 


EQUIPMENT SINCE 1905 




















Fluorescent troffers provide average intensity of 44 footcandles in the 















Housewares store of the Corning Building Co., Corning, N. Y., with 2.2 
watts per square foot in Miller Company troffers. 


Troffers Light Housewares Store 


An average lighting intensity of 44 
footcandles is provided by a lighting 
load of 2.2 watts per square foot, in 
the Housewares store of the Corning 
Building Company, Corning, New 
York. This average of 20 footcandles 
per watt per square foot is obtained 
from a fluorescent flush troffer light- 
ing system, using Miller Company 
troffers installed in a ‘13-foot high 
ceiling. 

The troffer units use two 40-watt 
4500-degree white fluorescent lamps 
per four foot length of troffer, in- 
stalled in twelve foot long sections. 
These sections are spaced on 8-foot 
centers, and installed flush in the 
acoustical tile ceiling. 

The floor in this store is of mar- 
bellized ivory tile, and counters are 
pearl gray and natural wood finish. 
Side walls are pearl gray and light 


blue, while the acoustical tile ceiling 
is an oyster white. Enough light is 
reflected upward from these light col- 
ored surfaces to light the ceiling softly 
and to prevent undue brightness con- 
trast between the ceiling and the 
lighted troffer surfaces. 

The concentrating effect of the light 
distribution from the troffers can be 
observed in the photograph of this 
store interior (above). This is dem- 
onstrated clearly by the graduated 
lighting intensity on the columns, low 
in brightness near the ceiling, and in- 
creasing in brightness towards the 
floor, The reverse effect would obtain 
from a wide distribution type of unit, 
installed either flush or on the surface 
of the ceiling. 

The H. K. Ferguson Company were 
the designing engineers for this in- 
stallation. 





Cars Displayed By 50 Footcandles Plus 


The Plymouth-DeSoto showrooms of 
Downtown Motors, Buffalo, New 
York, were recently relighted with a 
combination of recessed troffers and 
adjustable spotlights. Troffers are two- 
lamp units, containing white 40-watt 
T-12 fluorescent lamps, shielded by 
opal glass panels. Fluorescent units are 
mounted in pairs end to end. Between 
each pair of fixtures, and at the ends 
of all rows of lamps, incandescent R-40 
spotlights are mounted with provisions 
for swivelling the units to the desired 
azimuth and declination in order to 
direct highlighting beams to specific 
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areas. The rows of incandescent and 
fluorescent fixtures, recessed into the 
9-foot acoustical ceiling, are spaced on 
8-foot centers. In all, there are 88 
fluorescent units and 53 adjustable 
spotlights in the illumination plan for 
the 5000 square foot showroom. 

With only the fluorescent lamps in 
service, illumination intensities aver- 
age 50 footcandles at auto hood levels, 
resulting in a coefficient of utilization 
of 35 percent. Augmented by light 
from. the adjustable spots, the high- 
lighted areas approach a 200-footcandle 
intensity. Acoustical tile ceilings have 












BUT THIS 





BUT THIS 





BUT THIS 


C-H Combination Starters combine 
motor control and safety switch in 
one compact case. Instead of order- 
ing, mounting, wiring and maintain- 
ing two separate units, you work 
with only one, saving at least half 


the installation time, saving on con- 


duit, wire and fittings, saving in 
space, saving inspection and main- 
tenance time and trouble. In addi- 
tion, you’ get world-famous C-H 
eutectic alloy overload relay protec- 
tion, dust-safe vertical contacts, 
many other important features that 
have established the C-H unit as 





the leader’in its field. CUTLER- 
HAMMER, Inc., 1306 St. Paul Ave., 
Milwaukee 1, Wisconsin. Associate: 
Canadian Cutler-Hammer, Ltd., 
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IDEAL equipment 


MAKES THE JOB 


NOT an ordinary “Glo” Type 
... actually indicates voltages 


A safe, sturdy, pocket-size voltage tester 
that tells instantly the nominal line volt- 
age on an easy-to-read calibrated scale 
and whether AC or DC. A solenoid volt- 
age indicator and a new test lamp—each 
functioning separately provide double 
protection. Heavily insulated test prods— 
sharp enough to pierce insulation— have 
4-inch handles. Includes carrying case. 


[ ] FOR TESTING 
[_] Continuity of circuits 
[=] 110 to 500v.ac [ ] 110 to 600 v. DC 
[_] Blown fuses [| DC Polarity 
[__] Grounded side of line, motor or appliance 
[_] Frequency (25 or 60 cycle) 
[_] Excessive leakage to ground 





Gives a sure, safe grip for pull- 

FISH TAPE, ing. Keeps tape reeled to avoid 

REELS, contact with “live’’ parts. Pro- 

PULLERS tects the hands. Eliminates slip- 
page, kinks, bends or breaks. 





Clamps wire, cuts insulation and 
strips in one operation. For 
STRIPPERS stranded or solid wire—will not 
& CUTTERS § crushstrandedwire. Replaceable 
blades. Eliminates wire waste. 





Formed to fit the fingers — pos- 

SAFE-T-GRIP itive grip. Eliminates dangers 

FUSE of pulling and replacing car- 
PULLERS tridge fuses by hand. 


IDEAL INDUSTRIES, Inc., Sycamore, Illinois 


Distributed Through 
AMERICA’S LEADING 
WHOLESALERS 




















Illumination plan of Buffalo automobile showroom combines two- 
lamp 40-watt fluorescent units with incandescent adjustable spotlights. 
Lighting intensities average 50 footcandles when fluorescents are used 
alone. With spotlights in service, highlighted areas reach intensities of 


200 footcandles. 


a reflection factor of 70 percent, cream 
colored walls reflect 55 percent of the 
light and two-toned composition tile 
flooring averages 30 percent reflection. 
All lighting units are by R. and W. 
Wiley, Inc., Buffalo. Ail-glass fronts 


face the sidewalk areas, making the 
entire showroom plainly visible to 
pedestrians. The even distribution of 
high level illumination presents the 
streamlined and polished cars to ex- 
cellent advantage. 





Cold Cathode for Service Station 


Unshielded cold cathode lighting is 
used to light one of SAMOCO’s serv- 
ice stations in San Diego, California. 
Tubing is 25 mm., operated at 120 ma. 
After three months service, light read- 
ings recorded 35 footcandles in the 
interior of the office and 8 footcandles 
in the lubricating area. Differential 
light readings are due primarily to the 
closer spacing of tubes in the office and 


the unavoidable residual film of oil and 
dust on the tubes in the lube room. Due 
to the comparatively warm climate of 
southern California, light output is 
fairly constant the year round. 

General illumination for the pump 
area is supplied by seven 1500- 
watt Benjamin duo-service floodlights. 
Lighting of pumps and billboard is 
conventional. 





Cold cathode lighting is utilized in warm climate to light office and 
lubrication areas of service station. Due to warm temperatures, light 
output remains relatively constant in summer and winter. 
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Hazardous 
Locations 


The presence of a properly in- 

© stalled L.P.G. hot water heater 

apparently does not require any special 
electrical wiring precautions. 

However, there are many recent 
installations of small industrial heat 
devices in basements such as radiator 
compound cleaners, printers’ lead re- 
melters, degreasers, meat smoke houses, 
using liquid petroleum gas fuel and 
without safety shut off or pilots. If a 
leak in gas supply or flame failure 
should develop, it seems an explosion 
could be set off by operation of ordi- 
nary open electrical switch for say a 
refrigeration compressor nearby. 

Is there any opinion or ruling avail- 
able requiring under article 500 of the 
National Electrical Code explosion- 
proof wiring in areas adjacent to the 
L.P.G. installations without safety ac- 
cessories?—H.H.H. 


Article 500 of the Code is set 

e up to deal with the installation 

of electrical equipment in what are 

judged to be “Hazardous Locations”. 

What constitutes a hazardous location 
is not always easy to judge. 

It has been considered that consider- 
ation should be given to “normal opera- 
tion” of equipment. That is, if 
explosive atmospheres are not present 
under normal operations a place should 
not be judged to be a hazardous loca- 
tion. 

If we were to go by what might 
happen—every basement which has a 
gas meter or gas pipes in it, as well 
as every kitchen which has a gas stove 
in it, would be a hazardous location 
just because a gas leak might develop. 
If we look, however, at section 5004 a, 
location (1) we will note that “normal 
operating conditions” are considered, 
and in location (2) the hazardous con- 
centration of gases have to exist “fre- 
quently’ in order to have the place 
considered as a hazardous location. 
An infrequent leak would not be a 
basis for a requirement for equipment 
to be of the “explosion-proof” type.— 
F.N.M.S. 
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Agvdtered by 


F. N. M. SQUIRES 


New York Board of Fire Underwriters 


Chief Inspector 
New York, N. Y. 


Fixtures for 
Grain Elevators 


We have been able to find a 

* number of vaportight fixtures 

and would like to use them in several 

grain elevators, as we cannot get de- 

livery on Class 2 fixtures. They look 

exactly like a labeled Class 2 Group G 

fixture that we hung previously. Should 

we ask the inspector to accept them as 
being O.K.—S. C. 


No, you should not ask the in- 
e spector to accept them for use 
in a hazardous Class 2 Group G loca- 
tion unless you can get a letter from 
the factory stating that the fixture is 
identical with the one they produce 
which bears the Underwriters’ Labora- 
tories approval as a Class 2 Group G 
fixture. Fixtures suitable for operation 
in a dusty location must be capable of 
dissipating the heat generated by them 
when covered with dust without char- 
ring the dust on them.—G. R. 


Transformers 
Ratings 


We are just beginning the in- 
® stallation of neon tube lighting 
in a night club and are wondering if the 


Code will permit us to place the sign © 


transformers in plywood cabinets set in 
wall recesses so they can be hidden 
when the decorations have been com- 
pleted.—M. C. E. 


A If the transformers are of the 
e approved enclosed dry or ask- 
arel insulated type, they might be 
located within ventilated plywood cabi- 
nets provided they did not raise the 
surface:stempeérature of the plywood 
above 194° F. ‘This will be found under 
Sections 4195 and 4197 of the N. E. 


Code. Your use of the term sign trans- - 


formers suggests that you may not as 
yet be familiar with the limit placed on 
transformer ratings--used to supply 


and GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


Questions on the Code 





electric discharge lighting tubes. Un- 
der Section 4194 you will note that the 
transformer ratings are limited to 240 
milli-amperes when the open circuit 
voltage of the secondary is not more 
than 7500 volts and to 120 milliamperes 
when this voltage exceeds 7500 but is 
not more than 15,000 volts. 

If the building in question is within 
the corporate limits of your city, it will 
be advisable to check with your in- 
spector before placing the transformers 
within the plywood cabinets as many 
cities require that the transformers be 
placed within metal enclosures.—G. R. 


Local Fire Alarm 
Systems 


I cannot find any regulations or 
© rules concerning fire alarm sys- 


tems for apartments, public buildings, 
schools, rooming houses, etc. Could 
you give some details or regulations 
covering such installations?—J.H.H. 


A The information desired is not 
e found in the National Electrical 
Code but is to be found in the National 
Board of Fire Underwriters’ Pamphlet 
No. 72. This is the National Board’s 
Standard for the installation, mainte- 
nance and use of Proprietary Auxiliary 
and Local Systems for Watchman, Fire 
Alarm and Supervisory Service as rec- 
ommended by the National Fire Pro- 
tection Association. Copies maybe 
secured from the National Board of 
Fire Underwriters, 85 John Street, 
New York City.—F.N.M.S. 


Bare- 


QO J recently received a red tag on 
* a job because I placed a bare 
néutral.conductor in a three wire serv- 
ice conduit supply 115-230 volts to a 
dwelling. Has the Code been changed 
to forbid this?—M.A.R. - 
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Turn to KNIGHT 


For Smart Ways 
Out of 
Tough Spots 






The KNIGHT Stud 
attached to Bar Hanger 


The KNIGHT 
Bar Hanger Stud 


Another KNIGHT Time Saver! 


This unique Knight development saves man- 
hours on the job. Electricians, builders and 
contractors find this new Knight development 
pays off in money-saving results. Supplied as- 
sembled to the bar, the Knight One-Piece Stud 
permits attaching of box without removing stud 
from bar. A center set screw, already in place 
in the Knight Bar Hanger Stud, can be tightened 
to bar at any desired point. Box is held firmly 
to stud which will not turn or loosen. This adds 
up to sound, trouble-free box installations. 





‘ Other outstanding Knight products are: CONCRETE OUTLET 
BOXES, HUNG CEILING BOXES, VERTICAL AND HORIZONTAL 
I-BEAM CLAMPS with Box or Pipe Supports, STEEL DOOR 
BUCK BOX SUPPORTS, SQUARE AND OCTAGON BOXES, THIN WALL 
PARTITION BOXES, GANG BOXES, BAR 
HANGERS, ETC. 


Attention Wholesalers, Jobbers, Con- 
tractors: Write to us on your letterhead 
for New Catalog and reduced price list. 












". ELECTRICAL PRODUCTS CORP. 
1357-63 Atlantic Ave., Brooklyn 16, N.Y. 


Ss | More than 40 YEARS of Service 
: to the Electrical Trades 
, simnaiaddliaies imeeearic a 
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A No, the Code still permits the 
e use of the bare neutral provided 
the nominal voltage to ground js not 
in excess of 208 volts. You will fing 
this under section 2303a, but in areas in 
which radio reception is poor, many 
municipalities have enacted ordinances 
which are designed to lessen radio 
interference. The use of a bare neutral 
in a grounded service raceway will 
cause a certain amount of noise when. 
ever the load is unbalanced and the 
conductor happens to make or break 
contact with the enclosing conduit. 
Hence you will find such practice js 
often prohibited in poor reception 
areas.—G. R. 


Here is a question that I will 
appreciate someone answering, 
It deals with fractional hp. short time 
or intermittent duty motors in garages 
where there are from 10 to 50 cars 
along with automobile repairing. These 
motors are in every case single phase 
with cord acting as controller and dis- 
connect plugging into receptacles 48 
inches above the floor. These fractional 
hp. motors are used on grinders, buff- 
ers, emery wheels and also valve 
grinders. They are of the totally en- 
closed type and are air and abrasive 
tight due to the necessity of keeping 
abrasives out, although they are not 
intended to withstand an _ internal 
explosion. 

Section 5103 of present Code states 
that motors (I am discussing motors 
only) must be approved for use in 
Class 1, Division 2 of Article 500. 
Approved for use means, as I under- 
stand it, acceptable to the authority 
enforcing the Code. There are no 
motors made, large or small, that are 
labeled by the Underwriters’ Labora- 
tories for use in buildings coming 
under Class 1, Division 2 of the Code. 
This Section 5103 refers to motors 
having make or break or sliding con- 
tacts which we would interpret to 
mean that are exposed and which 
would not include a totally enclosed 
fractional hp. single phase motor, re- 
gardless of what interior contacts tt 
might have. 

My question is—do these totally en- 
closed fractional hp. single phase 
motors, which are of periodic or short 
time duty, and which are tight enough 
to exclude all air and abrasives, class 
as being approved devices for use in 
garages when below the 4 foot level? 
Apparently,.the only one that could 
pronounce them as being approved 
would be the authority enforcing the 
Code in the district where this question 
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> Facts You 
SHOULD KNOW... 








1. About Varnished Fiberglas* Cloth and Tape. 


Fiberglas continuous-filament fabrics are im- 
pregnated and coated with high-quality varnish- 
es to meet the increasing demand for a strong, 
flexible cloth or tape insulation having. out- 
standing dielectric strength, excellent resistance 
to heat, moisture and acids, plus dimensional 
stability. All the inherent characteristics 6f an 
inorganic material are incorporated in the base 
fabric. Properly impregnated, it provides heat 
resistance, high thermal conductivity and insur- 
ance against the effects of overload. 


2. Where They Are Used. 


Varnished Fiberglas cloth and tape are used as 
transformer sheet insulation, coil and bus-bar 
insulation, slot and end winding, phase insula- 
tion, cable wraps, etc. They are ideally suited 
for applications requiring heat resistance, high 
mechanical and dielectric strength, resistance to 
the effects of acids, oils and moisture . . . wher- 
ever greater protection against insulation failure 
is desired. 


3. Sizes and Thicknesses. 


They are available in finished thicknesses of 
.003” through .030” in both sheet and tape form. 






Standard rolls of sheet material are supplied in 
25, 50 or: 100 lineal yards, 36” wide. Standard 
tape rolls are 36 and 72 yards long in widths up 
to 6” .. . bias cut tapes available in 51” long 
strips. Black or yellow varnish. | 


4. Who Makes Them. 


Manufacturers— * ven 
Acme Wire Company, New Haven, Conn. 
Electro-Technical Products ‘Div., Sun, 
Chemical Corporation, Nutley, N. J. 

Irvington Varnish & Insulator ‘Company, 
Irvington, N. J. © Subi 

Mica Insulator Company, Schenectady, N. Y. 

National Electric Coil Company, Columbus, 
Ohio 

National Varnished Products Corporation, 
Woodbridge, N. J. 

New Jersey Wood Finishing Company, Wood- 
bridge, N. J. 


5. Who Sells Them. 


... electrical distributors and representatives of 
the manufacturers listed above. If, by any 
chance, you are unable to locate a supplier, 
contact the Owens-Corning Fiberglas Corpora- 
tion branch in your vicinity. 


Varnished Fiberglas in the form of cloth and tape is but one of the many available 
forms of Fiberglas electrical insulating materials. A copy of the “Fiberglas Electrical 
Insulating Materials” catalog containing information on the complete line will be 
sent on request . . . Owens-Corning Fiberglas Corporation, Dept. 856, Toledo 1, Ohio. 


Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 








*Fiberglas is the trade 


OWENS-CORNING ~ 





mark (Reg. U. S. Pat. 
Off.) for a variety of 
fabrics made of or with 
glass fibers by Owens- 
Corning Fiberglas Corp. 





FIBERGLAS 


tm 046 wh Pat Ore 






Fee Crr ic A L 
INSULATING 





THERE IS A FORM AND TYPE OF FIBERGLAS ELECTRICAL INSULATING MATERIAL FOR VIRTUALLY EVERY INSULATION REQUIREMENT. 


MATERIALS 
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FOR SMOOTH, 
ACCURATE BENDS: . 


RIGHT ON 


THE JOB 





GREENLEE HYDRAULIC BENDER 


* Whatever the job location, the port- 
able GREENLEE Hydraulic Bender can 
be taken right to the spot where the work 
is to be done. 

Bends are quickly made exactly 
where and when wanted . . . tailored 
to the exact requirements of the in- 
stallation. For example the GREENLEE 
Bender owned by the Griffin Electric 
Company of Owensboro, Kentucky, 
is shown above on job location where 
it was used to bend various sizes of 
conduit from %” to 4%”. 

“Where promptness and swiftness 
are the main factors on a job, the 
GREENLEE is always used to save time 
‘and materials and eliminate need for 


manufactured fittings,” reports this 
company. 

With the GREENLEE, one man quick- 
ly makes smooth, precise bends in 


pipe up to 4%”, rigid and shin-wall 


conduit, tubing, bus-bars. This means. 


as high as 75% labor savings, many 
owners report, with material spoilage 
reduced to practically nothing. 

Get facts today on the timesaving 
GREENLEE Hydraulic Bender which 
often pays for itself on 
the first few jobs. Write p> gy 
Greenlee Tool Co., KE 
Division of Greenlee 
Bros. & Co., 1742 
Columbia Avenue, 
Rockford, Illinois. 











GREENLEE 





OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders ¢ JoistBorers 


Cable Pullers 


e Radio Chassis Punches ¢* Pipe Pushers 





might be involved; nevertheless, ay 
opinion from an authority on the sub. 
ject will be appreciated. If they are 
not approved, the only motors that 
could be used would be those bearing 
the Underwriters’ Laboratories label 
for use in Class 1, Group D areas; 
however, garages are in Class 1, Divi- 
sion 2 for Code requirements.—G.E.S, 


Electric motors used in 4g 
e garage lower than four feet 
above the floor would have to be of the 
explosion-proof type in order to comply 
with section 5103. Section 5018, para- 
graph b states that the type of motor 
mentioned above would have to be ap- 
proved for Class 1 locations and a 
Class 1, Group D location would be 
the one into which the area of a garage 
below the 4 foot level would fall. 

Some day motors having the cen- 
trifugal starting switch in an explosion- 
proof enclosure may be built, but it is 
doubtful. However, it is possible to 
have a relay to cut the starting coils in 
and out and to have these located ex- 
ternally from the motor and in an 
explosion-proof enclosure. 

The direct answer to the third para- 
graph of the above question is that 
motors located less than four feet 
above the floor of a garage are required 
to be approved for use in Class 1 loca- 
tions. These would be listed by Un- 
derwriters’ Laboratories for Class 1 
Group D locations.—F.N.M.S. 


Lighting a 
Paint Spray Booth 


We are having some trouble 
in lighting a paint spray booth 
in such a manner that it will pass in- 
spection. The inspector claims that we 
cannot use flood lamps mounted on 
portable pedestals even if we place wire 
glass shields in front of them. I have 
seen booths which were approved that 
had two glass enclosed lamps mounted 
on top of the open end, so I cannot un- 
derstand why the flood lamp behind the‘ 
wire glass shields would not be much 
safer. Can you explain the Code rer’, 
quirements?—R. O. N. 


A The National Electrical Code. 
e under Section 5003 prohibits* 
the use of portable lights. The illumina-..; 
tion of the interior of paint spray 
booths through panels of wire glass or 
other transparent material is permis- 
sible only if fixed lighting units are 
used as the source of illumination. The 
other transparent material referred to 
is safety glass. However, national 
standards limit the maximum dimen- 
sion of safety glass to 18 inches, hence 
very little use is made of this material. 


= 
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n fluorescent Virden is not 
only serious but highly interesting. Here 
are two sweet Virden fixtures that are 
definitely earmarked—"“possibilities unlim- 
ited". Their beautifully clean lines — their 
perfect adaptability to every conceivable 
situation, are not the result of accident. 
They spell Virden value at all points. 








VIRDEN VALUE 










See your Virden wholesaler. 


“possibilities 
unlimited “’ 
—so we said 





This complete Pendant fixture No. VF-8440-P illustrated is 4 
signed and constructed for individual ‘mounting . - and is a 
assembly of the following Kits: VK-744 Basie Chess 


John ¢. Virden Compan 
Wember pemerican Home L Justivute 
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@ Sixteen manufacturers of 

ropeller fans are members 
of the Propeller Fan Manufacturers’ Association, and 
have qualified for “Certified Rating” labeling of their 
products. This “Certified Rating” means that in every 
case the product so labeled will measure up in per- 
formance to standards established in its specifications. 


However, the advantages of Certified Rating are not 
limited to these sixteen companies alone. Any manufac- 
turer of propeller fans whose products can meet the 
Association’s standards...and who is willing to main- 

_ tain his own standards to correspond...may become 
eligible to use the Certified Rating Label. 




















om 


























AXIAL BLOWERS OR EXHAUSTERS WITHOUT DUCT 
(Standard Code—A.S.H.V.E.) 


A typical test of a propeller fan for qualification as a 
Certified Rating product is illustrated in the diagram- 
matic sketch above. Many such tests are conducted 
by an independent testing laboratory, so 
that impartial and accurate reports are 
obtained. 


LOOK FOR the P. F. M. A. Certified 
Rating Label on the propeller fans 
you buy! 





Published by 


PROPELLER FAN MANUFACTURERS’ ASSOCIATION 


5-208 General Motors Building 


etroit 
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On certain types of booths vapor- 
tight fixtures may be used where 
mounted at the top on the open end 
However, this position is not usually 
very satisfactory as it forces the op- 
erator to work in his own shadow, Yoy 
will also note in this same section that 
lighting fixtures used for the illumina. 
tion of a paint spray booth must be of 
the type approved for use in the at. 
mosphere in which it is located. There. 
fore if there is no reason for com. 
bustible vapors or gases to exist out- 
side the booth, ordinary fixtures may be 
used. However, this must be care. 
fully determined as it is quite common 
to find dipping operations or other 
processes being conducted in the same 
room or area which might create a 
hazardous condition outside the booth, 
For instance, in an automobile body 
shop the Code would not permit the 


location of an ordinary fixture, even - 


if fixed, when within four feet of the 
floor.—G. R. 


Overcurrent 
Protection 


When installing service to a 
building, is it always necessary 
to use a switch cabinet which contains 
fuse clips or can the fuse be placed ina 
separate box?—E.W. 


Section 2372 of the Code states 

e that the service overcurrent de- 

vice shall be an integral part of the 
service disconnecting means or shall be 
located immediately adjacent thereto, 
unless located at the outer end of the 
service raceway. Therefore, if the 
overcurrent protective device is located 
within the building, it must either be 
enclosed in the same cabinet as the 
disconnecting means or be mounted 
adjacent to it in a separate cabinet. 


—G.R. 








Bruce E. Ewers (left) electrical engi- 


neer, Phillips Petroleum Company, 
Bartlesville, Oklahoma quizzes John 
Gaythwaite, Sylvania Electric Products, 
Inc., on fluorescent and slimline lamp 
performance at Chicago lighting show. 
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NON-METALLIC 


SHEATHED CABLE 


dip..-LIGHT WEIGHT 


... SAVES TIME..- 


/ Rome's “easy to work” 


Further evidence of Rome Cable’s ever broadening service 
to the electrical industry is RoFlex ... the new and better 
thermoplastic insulated non-metallic sheathed cable. This latest 
addition to the Rome” line now enables the wholesaler and 
contractor to specify ““Rome’” for his entire building wire needs. 


RoFlex . . . meets all requirements of the man on the job. It is 


easy to strip, light weight, uniformly small in diameter, and clean 


to handle . 


. . the kind of cable the electrician calls “easy to 


work.” Further, step by step, it is constructed for low-cost and 
trouble free installation. 


{ 


FOR EXAMPLE: 
The thermoplastic insulated conductors strip easily leaving 
bright, clean copper for quick connection. The insulation is highly 
resistant to oils, acids, moisture and flame . . . is permanently 
colored for quick and easy circuit identification. 


A spiral wrap of specially treated paper covering each conductor 
provides light-weight, durable protection against mechanical 
injury ... yet, strips back easily. 

impregnated jute fillers in each valley give the finished cable 
increased longitudinal strength, and serve as a “rip-cord” for 


stripping the outer braid. 


The outer cotton braid is flame and moisture resistant. The uni- 
formly small diameter saves space in oulet boxes and fits smaller 


holes. 


Add them all up, and you have a cable that is easy 


to handle and quick to install... the result is. 
_ savings for you. Remember the name... RoFlex. 
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Build 
Happy Customers 


For Tomorrow 
With 


Whether you’re wiring factories, office 
buildings, machine tools or major or 
small appliances, the finished job will 
be better because you have used 


PWC wires. 


For PWC building wires, machine tool 
and appliance wires (UL approved to 
80° C) have insulations that are super- 
aging, virtually immune to oxidation; 
that won’t support combustion, thus 
eliminating the fire hazard of ordinary 
insulation. They’re highly moisture 
resistant, not affected by vegetable, 
mineral or lubricating oils and greases, 


PWC 


PLASTIC. WIRE 
& CABLE CORP. 


403 East Main St. 
Jewett City 
Connecticut 


























and there’s no discoloration or 
corrosion of copper conductors. 


Other PWC properties speed work to 
save labor costs . . . for instance: ease 
of stripping, pulling through conduits 
and color coding (up to eight standard 
colors, others on special order). And 
smaller diameters permit more wires 
in a given conduit or space. 


Write us your requirements so that 
we can talk PWC performance on 
these or other wires or cables in terms 
of your specific needs. 


BUILDING WIRE 





POWER CABLES 





CONTROL CABLES 










on HEAVY DUTY FLEXIBLE CORDS 


PARALLEL LAMP CORDS 


a TELEPHONE WIRE 
THERMOSTAT WIRE 





WELDING CABLE 





NEW EQUIPMENT 
BRIEFS 


[FROM PAGE 95) 


lenbach Electrical Manufacturing Com. 
pany, Los Angeles. * * Current trang. 
formers designed for both relay and 
meter work have been announced by 
Westinghouse Electric Corp., Pitts. 
burgh. They are produced in ratings 
from 10 to 800 amp. with a full load 
secondary current of 5 amp. in all sizes, 

A new electro pneumatic time delay 
relay incorporates a hold-in switch for 
remote pushbutton control. Manufac- 
tured by American Gas Accumulator 
Company, Elizabeth, N. J. * * An 
electronic instrument, called metals 
comparator, has been introduced by 
the General Electric Company, Sche- 
nectady, N. Y. for providing a com- - 
parison of either magnetic or nonmag- 
netic metal parts with a standard. 

Bright Light Reflector Company, 
Bridgeport, Conn has announced an 
industrial fluorescent lighting unit 
called the “Economical Unit”. It is 
a two lamp 40 watt open-end type, 
wired with 6 inch No. 18 AF wire 
leads. * * J. D. Whittle Co., Small 
Tools Division, Chicago, has introduced 
four new interchangeable portable 
attachments for electric hand drill and 
drill press:—(1) Saw and file attach- 
ment for hand drill only. (2) Three 
inch disc sander. (3) Saw and file 
attachment and (4) Screwdriver at- 
tachment. * * A program timer de- 
veloped by Zenith Electric Company, 
Chicago, can be set to sound a bell 
or other signal at 15-minute intervals 
for 24 hours a day 

The Mitchell Manufacturing Com- 
pany, Chicago, announces a new fluor- 
escent troffer recessed lighting system, 
available in two and three 40 watt; 
and two 40 watt with instant start, 
fluorescent lamps. * * A new conduit 
clamp announced by Industrial De- 
vices, Inc., Edgewater, N. J. snaps on 
the conduit and stays in place, leaving 
the workman free to use both hands 
for the placing and fastening of t 
conduit to the wall or ceiling. It fits 
¥%4 inch EMT or % inch standard pipe. 
* * Ward Leonard Electric Co., Mt. 
Vernon. N. Y.- announces the devel- 
opment of Bulletin 4451 Size 1 a-c 
solenoid contractors designed for use 
as main line, reversing or accelerating 
contactors on a-c motor controllers 
for machine tools, air conditioning 
equipment, pumps, compressors, etc. 
Also suitable for remote control of 
heater loads and tungsten or infrared 
lamp loads. 

The Simplytrol indicating and con- 
trolling pyrometer is a’ thermocouple 
type direct contact making instrument. 
It is made by Assembly Products Inc., 
Chagrin Falls, Ohio. * * Neoline, Inc., 
Los Angeles, Calif., has announced 
the Neolock “105” locking plug, which 
has a wedge to force plug prongs 


[Continued-on Page 143] 
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IVORY ond BROWN 


FLUSH PLATES 


FOR EVERY NEED! 








No. 138 No. 140 No. 106 





No. 116 No. 118 


First quality heavy plastic — will 
not warp. — 

Engineered to prevent ‘‘splits’’ 
when installing. 

Each plate packaged in an indi- 
vidual envelope complete with 
METAL screws. 

One basic, universally popular de- 
sign permits full stock with a mini- 
mum inventory. 

LIST PRICES PER 1,000: 


Singles: Brown $ 84; Ivory $100 
Doubles: Brown $168; Ivory $200 
Triples: Brown $252; Ivory $300 


112-AP 
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against the receptacle contact. It car- 
ries U/L approval. * * The small size 
BO power relay, available for either 
a-c or d-c coil operation has been an- 
nounced by Allied Control Co., N. Y. C. 
A packaged ‘automatically switched 
distribution shunt capacitor, called 
Autotrol, has been announced by 
Westinghouse Electric Corp., Pitts- 
burgh. Weatherproof, it is designed 
for operation on 2400 volt delta or 4160 
volt wye distribution circuits. * * 
Momentary welding currents up to 
50,000 amp. are provided by 15 to 25 
hp. motor drives from a low voltage 
generator with a heavy flywheel, Pro- 
gressive Welder Co., Detroit. 
Capacitor start, high torque, single 


phase motor by Westinghouse Elec- 


tric Corp. of Pittsburgh uses principle 
and method developed on their recent 
polyphase Life-line design. * * An a-c 
generator for 60 to 400 cycles uses a 
permanent magnet rotor eliminating 
exciter and slip rings made by Kober 
Electric Co., Arlington, Va. 

Electronic intercommunication sys- 
tem manufactured by Dictograph Prod- 
ucts, Inc., New York City, is available 
in 1-2-3-4 point hookup and uses sub- 
stations with or without call-back 
feature. * * A line of Speedylectric 
steam generators, a new electrode type 
packaged unit, is designed to deliver 
up to 85 lbs. of steam per hour at 
500 Ibs. per sq. in. gage pressure and 
to provide accurately controlled proc- 
essing temperatures up to 470°F is 
made by Livingstone Engineering 
Company, Boston, Mass. 

The-Den-El Equipment Co., Irving- 
ton, N. J. announces a new fluorescent 
lamp guard that supports the ends 
of fluorescent lamps and prevents their 
falling out of lampholders. * * The 
Superior Electric Company, Bristol, 
Conn. has developed a new Stabi- 
line, (instantaneous electronic) voltage 
regulator, with negligible waveform 
distortion. * * A new industrial powder- 
powered tool named “Drive-It” has 
been introduced by the Powder Power 
Tool Corporation of Portland, Oregon. 
It drives anchor studs into concrete, 
punches holes through steel plate and 
rivets two steel plates together. * * 
A two or four light 40 watt fluorescent 
commercial fixture that can be used in 
one continuous run, plus a matching 
adjustable spot with a 360° swivel for 
accent lighting through a range of 120°, 
is made by Monogram Lighting Units, 
Inc., East Orange, N. J. 

An adjustable downlight, known as 
“Dramatizer”, made by Pittsburgh 
Reflector Company, Pittsburgh, Pa. is 
designed to provide lighting for spot 
displays, or places where concentrated 
light is needed. Surface mounted in- 
dividually or in-line with fluorescent 
troffers, it may be adjusted to swing 
in a complete circle up to 35° from 
its vertical axis. A 150 watt, PAR-38 in- 
candescent lamp with side-prong base is 
used. * * Insulated conduit-end bush- 
ings of plastic are announced by the 
Union Insulating Company, Inc., Park- 
ersburg, W. Va. 


| 5 SECOND HEATING. 
| Saves time and power 











FLEXITIP--Loop tip easy | 








You can speed up and simplify the tough 
soldering jobs in electrical repair and 
maintenance work when you use the 
Weller Soldering gun with Solderlite. 
Fast 5 second heating eliminates waiting 
time. Built-in spotlight finds the job faster, 
puts light right where you need it. Loop 
tip can get between wires; can be 
formed to get into corners. 

Dual heat Model D-207 has 100/135 
‘watts—enough heat to handle electrical 
maintenance jobs such as soldered con- 
nections encountered in motor rewinding, 
electrical and electronic control repair, 
instrument and meter work, etc. 

See your electrical wholesaler or radio 
parts jobber. 


WELLER 


MANUFACTURING CO. 
815 Packer St., Easton, Pa. 
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RCA SPECIAL RED TUBES 





the industrial electron tubes 





with a minimum life of 10,000 hours! 


HESE NEW RCA Special Red 

Tubes are specifically designed 
for industrial and commercial ap- 
plications using small-type tubes but 
having rigid requirements for extra 
reliability and long tube life. 


As contrasted with their receiving- 
tube counterparts, RCA Special Red 
Tubes feature vastly improved life, 
stability, uniformity, and’ resistance 
to vibration and impact. Fheir unique 
structural design makes them capable 
of withstanding shocks of 100 g for 


extended periods. Rigid processing 
and inspection controls provide these 
tubes with a minimum life of 10,000 
hours when they are operated within 
their specified ratings. Extreme care 
in manufacturing combined with pre- 
cision designs account for their un- 
usually close electrical tolerances. 
e e o 
For your convenience, RCA indus- 
trial electron tubes are now available 
directly from RCA or from your local 
RCA Tube Distributor. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, MN. J. 


Nu 





' ) exec Tho” 
A rue OY 





TABLE OF RECEIVING-TYPE COUNTERPARTS 
5691 ee 6SL7GT 


(0.6 A. heater) ... . (0.3 A. heater) 
ow. ee ee ee eae 6SN7GT 
sent ae Oe le OP ee ae ee 6SJ7 
RCA Special Red Tubes can be used in most cases 
as replacements for their counterparts in equip- 
ment where long life, rigid construction, extreme 
uniformity, and exceptional stability are needed. 











SEND FOR FREE 
BULLETIN— Booklet 
SRT-1001 provides 
complete data on 
RCA Special Red 
Tubes. For your 

copy write to RCA, 
Commercial 
Engineering, Section 
BT 77, Harrison, N. J. 












RESIDENTIAL 
COMMERCIAL 





UARTER 


fe 


FLUOR ES CENT @ 
INCANDESCENT | 


ntury 
ir Lo B E. LIGHTING PRODUCTS, INC. 


BROOKLYN, NEW YORK * LOS ANGELES, CALIF 
NEW YORK Showrooms: 16 EAST 40th ST. Si” 



















AZZAM 
AHLI 
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TULAMP TRANSFORMERS 
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make your mercury lighting 


COST EVEN LESS 


High efficiency, long life, and sus- 
tained light output make mercury 
lighting the economical way to 
obtain better lighting in more and 
more industrial installations. G-E 
Tulamp transformers for mercury 
lamps increase your “more-light 
per-dollar” advantage by cutting 
installation and operation costs 
five different ways. 


1. TRANSFORMER COSTS ARE LOWER: 
A Tulamp transformer costs less 
than a pair of single-lamp trans- 
formers. 


2. POWER COSTS ARE LOWER: Com- 
bining two ballast units into one 
transformer provides more efficient 
operation. 


3. WIRING COSTS ARELOWER: High- 
power-factor operation by Tulamp 
transformers saves copper. Low 
starting current characteristic per- 
mits further reduction in wire size. 


4. INSTALLATION COSTS ARE LOWER: 
With Tulamp transformers, only 
half the number of transformers 
need be installed—and installation 
is further simplified by carrying a 
common ground through to each 
pair of lamps. 


oceania 


' GENERAL 


5. FUSE PROTECTION IS BETTER: Start- 
ing current of Tulamp transformers 
is less than normal operating cur- 
rent, hence fuses for circuit protec- 
tion may be rated down to the 
operating current values. 


G-E Tulamp transformers are de- 
signed for both the H-1 400-watt lamp 
and the H-5 250-watt lamp. For fully 
co-ordinated design, specify G-E mer- 
cury lamps and transformers. For in- 
formation on General Electric’s com- 
plete line of mercury lamp trans- 
formers, address the nearest G-E 
Apparatus Sales office, or Apparatus 
Department, General Electric Com- 
pany, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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ferrous and stainless steel alloys oper. 
ates on slide-rule principle and is recom. 
mended for maintenance men. H, YM 
Harper Company. : 


(34) Temporoo. — Two-color pam. 
phlet describing uses, construction, pro- 
cedure for using and range of capacities 
of tool for firing fastenings into ste¢} 
or concrete. Tempo Products Co. 


(35) SotpeRINc Irons — File sheet 
with description concerning electric 
soldering irons. Hexacon Electric Co, 


(36) SrREAMLINED Lamp  Sreips— 
Folder presents description, construc. 
tion and characteristics of streamlined 
strip for covering outlets and fluores. 
cent ballasts. Progress Manufacturing 
Co., Inc. 


(37) Bumt-In Motors — Two-color 
booklet describes rolled shell shaftless 


squirrel cage induction motors for built- 
in drives. The Louis Allis Co. 


(38) TRANSFORMER Macazine — 
Quarterly magazine is devoted to Tech- 
niques for Determining Quality of Ma- 
terials and description and discussion of 
air-cooled indoor transformers rated 
at 2000 kva. and 15000 volts. Wagner 
Electric Corp. 


(39) Trexrorpe Drives—New 144-page 
catalog for pre-engineered stock Tex- 
rope drives is simplified so that non 
technical persons can correctly specify 
proper V-belts and drives. Allis-Chal- 
mers Manufacturing Co. 


(40) Power PLant—Fully illustrated 
booklet describes new 10-hp. engine de- 
veloped for tractors, pumping units, 
conveyors, floodlights and welders. The 
story of power development is also in- 


cluded. D. W. Onan and Sons Inc. 


(41) Exvectric Feeprart—Compilation 
of recent developments in application of 
electric feedrail distribution systems as 
applied to portable tools, moving test 
lines, cranes and hoists is offered in 28- 
page catalog No. 20. Diagrams for lay- 
outs, mounting methods, sections for 
curves and transfers are included. Feed- 
rail Corp. 


(42) INDUSTRIAL FLUORESCENT TROF- 
FERS—Medium weight and heavy duty 
equipment for both 40-watt and 100- 
watt fluorescent lamps is illustrated and 
discussed in catalog 1C covering both 50 
and 100 Footcandler continuous wire- 
way fluorescent lighting systems for in- 
dustrial application. The Miller Co. 


(43) Mercury Contact RELAys— 
Booklet described relays of electrical 
circuit element type, featuring small 
size, high sensitivity and constancy of 
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MADE EASIER 





f 


RICEIDW Cutter rolls right thru 


any pipe—it’s now efficiency-balanced 


@ You find it surprising how much the new 
balanced malleable frame of this RImamp takes the 
work out of pipe or conduit cutting, helped by its 
special tool-steel cutter wheel, factory tested to 
assure perfect circle cutting. Quick and easy does 
it, as users world-wide can tell you. 
Choice of 5 sizes to 6” pipe; 4-wheel 
cutters to 4.” Seeing is believing— 
ask your Supply House. 









4-wheel Nos. 
42 & 44 for 
fast quarter- 
turn cutting. 







Le fa ee 


ioGs 





IN POSTER 


PIPE THREADING 


Extra fast get-ready with this No. IR 
Fel Lal Threader for Ito 2’ pipe 


@ If you’re partial to poster die stocks . . . here’s 
the one you want. Changing dies is fast as any, but 
mistake-proof workholder sets faster—only one 
screw to tighten on pipe or conduit, no bushings to 
monkey with. You’ll like the direct-action thread- 
ing, too—straight line . . . handle to head to dies 
... no wabble. Sets of 4 precision chasers, 1” to 
2.” Popular price—buy at your Supply House. 





Stands up handily 
on its own feet. 
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Mew POSITIVE LOCK 






LAY \aV-1¢4 Wee 
Fuses 





The brass lugs inside the caps used on 
Monarch Fuses (see illustration at right 
above) fit into equally spaced slots in 
the brass casing inserts. This new and 
improved Monarch construction assures 
true alignment of the copper holding 
terminals .. . and establishes a positive . 
lock on both ends of the fuse. 






and for 
STILL GREATER PROTECTION... 


MONARCH’S Compressed Tension Lock 
Washer construction (illustrated at left) compen- 
| sates for contraction and expansion of the fibre bar 
by exerting constant tension on the bar... and 
assures no loose parts. The washer also separates 
the fibre bar from the copper terminals . . . a spacer 
to provide better cooling. ‘ 








Monarch Fuses are fully ap- 
proved and are available through 
recognized wholesalers. 


MONARCH FUSE CO., 


16 E. FIRST ST., JAMESTOWN, 


RENEWABLE 


Fuses 





N.Y. 
al 











characteristics, to improve accuracy and 
dependability of highspeed switching op- 
erations under adverse atmospheric 
conditions. Western Electric Co. 


(44) FLuorEsceNT Fixtures — Two 
file sheets describe and illustrate 2-lamp 
40-watt fluorescent lighting fixtures for 
(1) stores, offices and schools and (2) 
industrial applications. Assembly and 
mounting details are included. Mono- 
gram Lighting Units, Inc. 


(45) Exvectronic Scriner — Bulletin 
C2 presents design, operation and speci- 
fication data of electric scriber recom- 
mended for measuring, indicating, or 
recording. Wheelco Instrument Co, 


(46) Vapor TicHt Fixtures—Cata- 
log folder presents dust and vaportight 
fluorescent equipment for hazardous 
locations. The Miller Co. 


(47) Reapy Fiux Wexpinc Rops — 
Current issue of the Eutectic Welder 
is devoted to development and applica- 
tion of ready-flux-coated rods for gas 
welding designed to insure instantaneous 
bonding at lowest possible temperatures. 
Eutectic Welding Alloys Corp. 


(48) SHEAvEs—Bulletin No. 305, dis- 
cusses sheaves for V-belt operation, in- 
cluding construction and specification 
details, dimensions and applications, as 
well as latest prices. American Gear 
and Manufacturing Co. 


(49) Rapio ComponENts—New 52- 
page catalog describes and illustrates 
over 2000 radio-electronic components 
with prices included. Insuline Corpo- 
ration of America. 


(50) INTERCOMMUNICATION—A book- 
let, “Sound, a Modern Control Sys- 
tem”, is available containing descrip- 
tion of complete line of voice paging 
and music systems. Executone, Inc. 


(51) Catatoc—Complete catalog con- 
tains line of electrical wiring devices, 
lamps” and specialties. Eagle Electric 
Manufacturing Co. 


(52) UnpErFtoor DistrisuTiIon—A 
4- page 2-color folder presents advan- 
tages, uses, construction and installation 
of: under-floor ducts and auxiliary fit- 
tings, inserts and junction boxes. 


Walker Brothers. 


(53) LicHtinc ComsBinaTIon — File 
sheet describes fluorescent and incan- 
descent fixtures that can be combined 
for general and spot lighting effects. 
Monogram Lighting Units, Inc. 


(54) Wetpinc—“Hobart Arc Weld- 
ing News” is booklet discussing weld- 
ing methods in various sections of the 
country. The Hobart Brothers Co. 
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Construction Program 
For Institutions 


A $1 billion construction program is 
now being carried out by 1,376 Ameri- 
can institutions of higher learning and 
they are planning $2.6 billion of addi- 
tional work, a survey now being com- 
pleted jointly by the U. S. Office of 
Education and the Federal Works 
Agency reveals. This program is some- 
what larger than preliminary figures 
released last May revealed. 

The 1,376 colleges and universities, 
which represent 95 percent of the total 
enrollment in such schools, report that 
they now have projects underway pro- 
viding 43,800,000 sq. ft. of non-housing 
space and 36,342,000 sq. ft. of residen- 
tial space. Between now and 1950 
these institutions will need a total of 
184,690,000 sq. ft. of additional space 
costing $2.6 billion. 

At present the schools reporting 
have 2,340,000 students, of which 48 
percent are veterans. The survey also 
reveals that by the fall term of 1949, 
enrollment in the schools‘will probably 
reach 2,561,000 and by the fall of 
1959, over 2,800,000. These figures 
compare with the recommendation by 
the special commission on higher edu- 
cation appointed last year by President 
Truman that federal aid be provided 
through scholarships and other means 
to permit an enrollment of 4,600,000 
students in these same schools by 
1960. These recommendations were 
contained in a report released in De- 
cember and prepared by a committee 
headed by George F. Zook of the 
American Council on Education. 

Before the war the institutions re- 
porting had sufficient non-housing plan 
facilities to provide about 175 sq. ft. 
of floor space per student. Now this 
figure is approximately 125 sq. ft. and 
if all of the work now being planned 
is carried out, the space will have been 
increased to only about 155 sq. ft. 

To determine if the institutions mak- 
ing extensive building plans can ade- 
quately finance the work, a sample 
study of 106 representative institutions 
in 43 states with a total enrollment of 
475,000 students last fall was recently 
completed. This study showed that 
these schools had $240,000,000 actually 
available for their expansion plans and 
that late in 1947 they have under con- 
tract $80,000,000 of work to be financed 
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Tug-o-war against two wire connectors is staged by contractors N. A. 
Bourscheidt, Bourscheidt Electric Co, Peoria, Ill, and Roger Skelton, 
Skelton Electric Shop, Princeton, Indiana, at recent lighting exposition 
in Chicago. Waiting for the “break” are R. W. Osborn (ieft), St. 
Louis, Mo. contractor and N. L. Neuman and L. J Kelly of the Solar 
Electric Corp., Warren, Pennsylvania. 





with this money. These same schools 
have also been authorized to issue rev- 
enue bonds for self-liquidating projects 
to the amount of $40,000,000. The lat- 
ter facilities would include dormitories, 
union buildings, and athletic facilities. 
From this study, Ernest V. Hollis, 
chief of the Veterans Education Facili- 
ties Program of the U. S. Office of 
Education has concluded that many in- 
stitutions are now in a financial po- 
sition that will permit them to go 
ahead with construction of much 
needed projects. 

The Bureau of Community Facilities 
of the FWA late in 1947 reported that 
it had used several thousand surplus 
war structures to provide 15,000,000 
sq. ft. of floor space for institutions 
training students under Title II of the 
Servicemen’s Readjustment Act of 
1944. This work was done between 
August 1946 and December of this 
year under authority by Public Law 
697 of the 79th Congress. At first an 
appropriation of $75,000,000 was 
provided and to this was added a 
$5,000,000 balance from the Lanham 
Act appropriations and later $3,000,- 
000 as a restricted appropriation was 
made available by the 80th Congress. 


All types of structures have been 
acquired by the bureau. In general, 
buildings in hospital areas of military 
installations have been found most 
satisfactory for removal, and _ bar- 
racks of certain types the most suit- 
able for dismantling for the use of 
their component materials. In a report 
dated late in 1947, Commissioner 
George H. Field of the bureau reported 
that 5,650 surplus buildings had been 
assigned for transportation and re- 
erection and that 1,400 structures had 
been dismantled for materials. 


Firm Prices 
Necessary 


A firm price and a definite delivery 
condition in the Electrical Industry is 
necessary if inflation is to be con- 
trolled and building is to continue, 
Robt. W. McChesney, President of 
the National Electrical Contractors As- 
sociation and President of Harry Al- 
exander, Inc., said recently. 

The big immediate job at the outset 
of 1948 is to stop inflation and that can 


hs 153 








OT eee 


C, omjalete Protection 








Snecif 
U 











/ 





BULLETIN U-46-4 
gives wiring diagrams, 
dimensions, prices and 
complete information. 
Write for your copy 
today on your business 
stationery. 


Since 1902 





NILARM 
“ay 


the Unit Alarm System 
- « « ready to Install 


Unilarm combines in one compact unit the 
many features essential for complete super- 
vision of all types of electrical and mechanical 
process contro’. 


Saves valuable space, reduces engineering 
and installation costs to a minimum. 


Plug-in panel cuts maintenance and provides 
continuous alarm protection. 


Test switch gives instant proof of Unilarm’s 
readiness to function under alarm conditions. 


Flashing alarm signals every departure from 
a predetermined normal condition. 


Available for panel or surface mounting. 


EXPLOSION-PROOF . . ... DUST-TIGHT 
VAPORTIGHT ... . GENERAL PURPOSE 


RUSSELL & STOLL COMPANY, INC. 


PRECISION 
i 2s - oe On Oe 
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BUILT ELECTRICAL 
STREET © NEW 


EQU!PMENT 
YORK 7, Nie 


51 


be done only by action on the part of 
every one in the industry to bring back 
and retain a firm price basis of oper- 
ation. 

Following is the text of Mr, Me. 
Chesney’s statement : 

Vexing problems confront us at the 
start of the New Year. They are 
problems of re-adjustment from war, 
There is no reason to be awed by 
them. They can be solved if we apply 
ourselves to them and work together, 

Our big immediate job is to control 
inflation. The Electrical Industry has 
an obligation to help in this control 
and by so doing we have the oppor- 
tunity to perform a real public service, 
Each individual or group must con- 
tribute to this and not depend on the 
other fellow to do it. 

This opportunity and obligation is 
to maintain a firm price and definite 
delivery condition in the Industry so 
that the consumer may know how much 
he will have to pay and when he will 
get it. The electrical contractor must 
insist on this. The suppliers must 
comply. Unless this condition is 
brought about and maintained, build- 
ing will price itself from the market 
and we will have economic stagnation. 

If we have the practical business 
statesmanship to keep costs down to 
levels that will stimulate demand, the 
future of the Electrical Contracting In- 
dustry in 1948 and for years to fol- 
low seems assured. The backlog is im- 
mense but back of the backlog are 
breathtaking vistas of expanding elec- 
trical use. 

It is a challenge to Electrical Inter- 
dependence. The full exercise of that 
concept in 1948 is of primary im- 
portance to each of us. For our part 
we must be bolder and more active in 
our business promotion and we must 
work together to develop facts to show 
our importance to the public and to the 
other interdependent branches of the 
Electrical Industry. 











Quinten Mahloch and 
Irven Tegtmeier of Tegtmeier Electric 


Contractors 


Company, Omaha, Neb., examine 
fluorescent showcase unit at Chicago 
lighting show. Mac Bodian (right) 
Sunbeam Lighting Co., Los Angeles, 
Calif., supplies the details. 
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Engineered to prevent accidents and save lives, this highly 
acclaimed SAFETY receptacle provides protection for the 
home and a most vital need of industry. 


With its positive snap-back 
spring action, face is closed 
tight when plug is withdrawn. 
Prevents tampering by un- 
suspecting children—no 
longer can shock, burns, or 
death be incurred through 
insertion of hairpins, wires, 
scissors, etc., into current 
carrying terminals. In indus- 
try —keeps out metal chips, 
or wood shavings—prevents 









Belco Duplex 
i ate 
Single Gang 


B-1201 Brown 
B-1202 Ivory 


Belco Switch 


ate 
Single Gang 


B-1203 Rrown / 
B-1204 Ivory / 


entry of dust, dirt, orsplashed 
liquids. 


Thick double walls of bake- 
lite separating and insulating 
heavy duty terminals — life- 
time spring action —firmer 
plug grasp, positive contact 
always. Large binding screws 
provide easy wiring. Listed 
as standard by Underwriters’ 
Laboratories, Inc. 


BELCO WALL PLATES... 


Belco plates combine beau 
and simplicity of design wit 
rugged strength. Styled to 
harmonize with any back- 
ground, they have instant 
public appeal. Made of the 
more expensive plastic—poly- 
styrene, for added lustre, 
reater strength and pliabil- 
ity. Areas subject to greatest 
stresses are doubly re- 
inforced to prevent break- 
ing. Available in brown or 
ivory. Immediate deliveries. 





Cat. No.| Color Rating Carton | Std. Pkg. | Shp. Wt. | List Price 


per 100 





125 V—15A 


125 V—15A 


B 500 | Brown | 250 V—10 A| 10 Units | 100 Units | 161 Ibs. 29.50 


B 501 | Ivory | 250 V—10 A] 10 Units | 100 Units | 161 Ibs. 35.00 





B 1003 | Brown | 250 V—10 A | 25 Units | 200 Units | 3414 Ibs. 45.00 


Sold only 





through recognized 

















125 V—15A 
B 1004 | Ivory | 250 V—10 A | 25 Units | 200 Units | 341% Ibs. 53.00 
125 V—15A 
B 1201 | Brown inate 25 Units} 100 Units | 51/ Ibs. 8.50 
B 1202 | Ivory opie 25 Units | 100 Units | 51/ Ibs. 11.00 
B 1203 | Brown eee 25 Units | 100 Units 6 Ibs. 8.50 
B 1204 | Ivory cee 25 Units | 100 Units 6 Ibs. 11.00 











electrical wholesalers 
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FASTER MOUNTING! 


Bell engineers bring you 
another first with their new 
Speedmount “500” duplex 
receptacle equipped with 
adjustable threaded clamps 
for fast and accurate flush 
mounted installations. 
THE SPEEDMOUNT ‘’500° 
PAYS FOR ITSELF! 
No more fuss with washers 
or broken plates —the 
Speedmount “500”, with 
its ingenious clamps, en- 
ables a jiffy-quick installa- 
tion tailor-made to insure 


MOUNTING 


mounting of receptacles 
flush with wall or base- 
board, when outlet boxes 
are installed too deeply or 
not lined up properly. 


Speedmount “500” will 
practically pay for itself 
in the time saved by faster 
mounting and the elimi- 
nation of service calls. 
Available in brown or 
ivory. Listed as standard 
by Underwriters’ Labora- 
tories, Inc.. 


DIRECTIONS 


1 Drive screws all the way into threaded clamps 
2 Set screws against threaded opening in outlet box 
3 Back screws off until receptacle is flush with wall 
4 Drive screws solidly home 

Clamps adjustable for lateral movement 


PROMOTE 
SAFETY 


* 
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B 1003 Brown 
B 1004 Ivory 


SPECIFY THE NEW COMPLETELY FOOLPROOF 


WH-SHOK TWIN CONVENIENCE OUTLET 


BELL ELECTRIC 
COMPANY 


CHICAGO 8, ILLINOIS 
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| | nd 4” (Cat. 275-4) 
i “ . For 314" *(Cat. #275-3) a ec odie- 

ona Bakelite 660 versize design permits safety margin 

roun Ri id terminals, large bindin oe ey Prmechan hey. 

No. 10 al minum wire. Light welg t; -— ee 

seen biect to mechanical stresses —_ at sons 

einer baad screws furnished for quick m 

Underwriters’ Laboratories, Inc. 


Housing programs, both private and government, are assuming 
the immense proportions long predicted and vitally needed. 


Millions of ceiling fixtures will be required now and for the 
next few years to satisfy this immense market. 


Slater’s one-piece ivory bakelite keyless lamp holder is another 
development in wiring-device engineering typical of Slater’s 
foresight in design and engineering. 


Electrical contractors will find in its unique features complete 
justification for specifying this Slater Lifetime product. 


ELECTRIC a MFG. CO- SY’ wind A yicel 
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Opposition to the proposed increase 
in the legal minimum wage rate (now 
40 cents per hour) was recommended 
by the Publc Affairs Committee of the 
National Industrial Service Associa- 
tion at a recent meeting of the Board 
of Directors. The report recognized 
that no one now pays a rate as low as 
this, but that the economy is suffering 
from an inflation which it is hoped 
will not be permanent. 

In support of the report, the Board 
of Directors issued a statement which 
represents its position. In part, it makes 
the following specific assertions: 

1. The basic philosophy back of the 
present Wage and Hour Law—+pread 
ing the work, limiting output of com 
modities, regimentation of the work- 
er—is a mistake and the entire law 
should be repealed. 

2. Since repeal of the law is unlikely 
at this time, it should be improved 
where possible. Under its administra- 
tion, the concepts of interstate com- 
merce have been extended far beyond 
all previous concepts and beyond rea- 
son. Congress should amend the law 
so that businesses which are essentially 
local service businesses are exempt 
from application of the law. 

3. No code of law can be flexible 
enough to properly set wages appro- 
priate to the skill and experience of 
the worker, or the value of his prod- 
uct. Since all costs are primarily labor 
payments in the long run, it is wrong 
to freeze into our economic structure 
the present inflation. The law should 
not prevent workers from taking jobs, 
in covered industries, which are in fact 
worth less than some specific amount. 

4. The Association is therefore op- 
posed to any increase in the present 
statutory minimum wage of 40 cents 
per hour. 

The National Industrial Service 
Association, representing the electric 
motor repair industry, has a member- 
ship of over 800 small independently 
owned and operated shops in every 
State where industrial motors require 
servicing. 


G. W. Haggard 
Joins REA 


Carl Hamilton has resigned as as- 
sistant administrator of the Rural Elec- 
trification Administration after more 
than two years’ service in that post. He 
has been replaced by George W. Hag- 
gard, who resigned as general manager 
of the Texas Power Reserve Electric 
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FOR WIRING FLEXIBILITY 











Architects: O'Connor and Kilham, Jr. Engineers: Meyer, Strong and Jones. General Con- 
tractors: Turner Construction Co. Electrical Contractors: Ross Electric Construction Co. 


For Flexibility and Economy 


In the planning stage of any structure, 
look into the advantages of General 
Electric Fiberduct raceways . . . the 
adaptable underfloor system that per- 
mits the installation of new circuits 
and outlets at low cost, at any time, 
without ripping up floors. 

When new outlets are needed, the 
Fiberduct raceway can be tapped and 


a new outlet installed in a matter of 
minutes. 

For advice on using Fiberduct, see 
your local General Electric underfloor 


specialist or merchandise distributor. 





For general information, write to 
Section C69- 218, 
Company, Bridgeport 2, Connecticut 


General Electric 


General Electric Fiberduct underfloor 
raceways — nonmetallic, noncorrosive 
underfloor ducts, designed for elec- 
trical flexibility — will keep circuits 
readily available for changes at any 
time in Princeton University’s Harvey 
S. Firestone Memorial Library, now 
under construction at Princeton, N. J. 
Throughout the life of the building, 
this Fiberduct system will keep it elec- 
trically young, by making possible easy 
and fast changes in its electrical system. 

Noncorrosive Fiberduct raceways, 
laid in the concrete slab, are always 
available for quick circuit changes and 
relocation of outlets. In large and small 
buildings, they cut the expense and 
time involved in electrical changes by 
eliminating the necessity for tearing up 


floors and laying new raceways. 








A typical double-grid, preset General Elec- 
tric Fiberduct installation is shown above. 





Two double runs of G-E Fiberduct supply 
the needs of four different wiring systems. 


GENERAL @ ELECTRIC 
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materials and methods... 


MEET R.E.A. 


REQUIREMENTS 
and DO A BETTER JOB on 





FARM WIRING! 









@ Safe wiring is a MUST for = 


consumers served under the Rural 
Electrification Administration! The 
new R.E.A. “Specifications for Wiring” 
point the way to safety with approved 
giving an 
O.K. to the PORCELAIN way! 
Porcelain Outlet Boxes and Porce- 
lain Protected Wiring best serve the 
requirements of R.E.A., which stipu- 
late that non-metallic outlet boxes shall 


be used with knob and tube and non- 
metallic sheathed cable wiring. 
Whether it’s farm or city electrical 
work — PORCELAIN offers unbeat- 
able time-proven advantages for safe, 
durable, ¢conomical wiring. Ask 
your Electrical Inspector about none 
metallic wiring with Porcelain for 
safety. Write for wiring manual. 





FINDLAY, OHIO 
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Cooperative, Inc., to join REA. Both 
changes were effective January 1, 

Mr. Hamilton has returned to his 
native Iowa to become editor and gen- 
eral manager of the Iowa Falls Citizen, 
He had been in federal service for 
nearly 10 years, starting as informa- 
tion staff member for the Agricultural 
Adjustment Administration. 

Mr. Haggard has been general man- 
ager of Texas Power Reserve, a feder- 
ation of 100 REA-financed co-ops, for 
the past 34 years. Previously, he was 
executive secretary of the Texas Farm 
Bureau Federation. 


Name Change For 
Minnesota Council 


Affiliation of out-of-state groups 
with the Minnesota Electrical Council, 
Inc., has led that organization to con- 
sider for some time a name change 
that would more adequately cover the 
trade area it serves. Recent approval 
of the Council Board of Directors now 
makes this move possible. 

On and after Feb. 1, 1948, the Coun- 
cil will be known as the Midwest Elec- 
trical Council. Proposed changes in 
the Articles of Incorporation were ap- 
proved by the Directors and submitted 
to the membership for vote in January. 

The name change of the Council does 
not in any way affect any changes in 
name or operating methods of the 
various groups now affiliated with the 
Council. These include: St. Paul Elec- 
trical Contractors Association, Minne- 
apolis Electrical Contractors Associa- 
tion, Minnesota Electrical Association, 
Inc., North Dakota Electrical Con- 
tractors Association, and South Da- 
kota Electrical Contractors Associa- 
tion. Indications point to an early 
affiliation of the new North West Iowa 
Electrical Contractors Association with 
the Council. 


Twin-City Groups 
Elect ’48 Slate 


Dewey M. Walli-: of Northside Elec- 
tric Co., Minneapolis, was recently 
elected president of the Minneapolis 
Electrical Contractors Association. L. 
E. Lamay, Electric Maintenance Co., 
was chosen as vice-president and Don 
Anderson, Parsons Electric Co., secre- 
tary-treasurer. New members of the 
Board of Directors are: A. S. Inge- 
bredtson, Foss Poole, Fred Garling and 
John Kvalsten. Representing the group 
on the Minnesota Electrical Council 
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This one has been tossed right in 
your lap...And, here’s the best 
way to please Mrs. Housewife 

..Eliminate unpleasant aes 
willins with 


Blo Fon 


EL&tPrere -Gzreiinec VENTILATION 








BLO-FAN ducts out greasy fumes and objectionable odors as 
they rise...before they spread... because BLO-FAN builds in 
between the ceiling joists directly over the kitchen range— 
where a fan belongs. 

Every BLO-FAN installation adds as much profit as 15-20 
outlets to your contract, but more than that, it helps to build 
your reputation for thoughtful, thorough service. Wherever 
there’s a ventilating problem—kitchen, bathroom, game room, 


laundry —your best solution is Bon. 
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MORE THAN A FAN...MORE THAN A BLOWER 


Send a postcard today for complete BLO-FAN informa- 
tion and the names of your nearby BLO-FAN distributors. 


PRYNE & CO., INC. 
LOS ANGELES 54, CALIFORNIA 
NEW YORK» CHICAGO 
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AIR EQUIPMENT TO HELP YOUR BUSINESS 


PUT THESE FANS WHERE 
YOU NEED Fxe04 ex! 


““L” BREEZO FANS 


@ Here’s quiet, eco- 
nomical exhausting of 
vapors, gases and 
fumes from hoods and 
vats — where excess 
heat or moisture re- 
quires a motor away 
from the air stream. 
To suit your needs, 
these units are made 
in seven sizes — 12” to 36” — for capacities up to 7300 cfm at 
4” static pressure. Complete construction, performance and 
installation data on request. 


BREEZO FANS 
Sturdy square panels make in- 
stallation of these quiet, 
efficient fans easy! The die- 
stamped blades are shaped for 
peak efficiency. Complete 
range of sizes, from 8” to 24”. 
For fans that are easy to sell, 
easy to install—and that 
satisfy your customers — 
specify “Buffalo.” 


Write for Bulletin 3222-D. 


133 UFFALO!S0RGE 
LCOMPAN YG 


520 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 











CUTTING COSTS IN EVERY BRANCH OF INDUSTRY 











Board are: Jerry Tripp, C. S. Wy. 
liams and Dewey Wallin. 

The St. Paul Electrical Contractors 
Association re-elected Arthur Ww 
Swanson president of that group. Daye 
Rosecrans, Rosecrans - Electric Co., is 
vice-president and John Kostka, John 
Kostka Electric Co., secretary-treas. 
urer. Elected to the Board of Dj. 
rectors were: Paul Schorr, Sr.; Don 
Kehne; Lawrence Rylander ; Leonard 
Anderson, Mike Paul and Clarence 
Christensen. Chosen to represent the 
group as Directors of the Minnesota 
Electrical Council were: A. W. Swan- 
son, Dave Rosecrans and Edward 
Hoffmann. 


Dates Ahead 


Rural a ota Assoclation— 
annual convention, ewater 

Hotel, Chicago, Feb. 9-11." Bam 

National Association ef Home Builders— 
Convention and Exposition, Stevens Ho- 
tel, Chicago, Feb. 22-26. 

Fourth Annual Adequate Wiring Confer- 
ence—sponsored by the National Ade- 
quate Wiring Bureau, Stevens Hotel, 
uate Wiring Bureau, Stevens Hotel, 
Chicago, Feb. 26-27. 

Electric League of Western Pennsylvania 
—Commercial and Industrial Sections, 
Planned Lighting Exposition and Con- 
ferences, William Penn Hotel, March 


1-4, 

North Central Electrical Industries—aAll- 
Industry Convention and Trade Show, 
St. Paul, Minn., February 29-March 4, 

National Electrical Manufacturers Asso- 
ciation—Winter Convention, Edgewater 
Beach Hotel, Chicago, Ill., March 14-18. 

American Society of Tool Engineers—Six- 
teenth Annual Meeting, Cleveland, Ohio, 
March 15-19. Hotel Cleveland. 

American Society of Tool Engineers’ Sixth 
Industrial Exposition— Public Audi- 
torium, Cleveland, Ohio, March 15-19. 

Chicago Production Conference and Show 
—sponsored by Chicago Technical So- 
cleties Council, Stevens Hotel, Chicago, 
Mar. 22-24. 

National Association of Corrosion Engi- 
neers—Fourth annual Conference and 
Exhibition, Jefferson Hotel, St. Louis, 
Mo., April 5-8. 

Edison Electric Institute—14th Annual 
Sales Conference, Edgewater Beach Ho- 
tel, Chicago, Ill., April 6-8. 

Electrical Manufacturers Representative 
Association, Ine.— Annual _ Electrical 
ed Alcazar, Baltimore, Md., April 

Midwest Power Conference—Tenth an- 
nual conference, sponsored by Illinois 
Institute of Technology, Sheraton Hotel, 
Chicago, I11., April 7-9. 

San Francisco Real Estate Board and 
Associated Home Builders of San Fran- 
cisco, Inc.—Home Show, Civic Audi- 
— San Francisco, Calif., April 

Home Builders Council of New York, New 
Jersey and Connecticut—Annual Home 
Show, Grand Central Palace, New York, 
N. Y., April 17-24. 

National Industrial Service Association— 
Annual convention, Hotel William Penn, 
Pittsburgh, Pa., April 26-29. 

Chamber of Commerce—Annual meeting, 
Washington, D. C., April 27-29. 

National Electrical Wholesalers Associa- 
tion—Annual convention, Statler Hotel, 
Buffalo, N. Y., May 2-7. 

Edison Electric Institute—Annual Engi- 
neering meetings, Edgewater Beach 
Hotel, Chicago, Ill., May 3-5. 

Westinghouse Agent Distributors Associa- 
oo Statler, Buffalo, N. Y., May 

National Fire Protection Assn.—Annual 
meeting, Statler Hotel, Washington, 
D. C., May 10-13. 

Edison Electric Institute—Annual conven- 
tion, Atlantic City, N. J., June 2-4. 

Society of the Plastics Industry—Annual 
Meeting, Ambassador Hotel, Atlantic 
City, N. J., May 20-21. 

Second International Store Modernization 
Show—Grand Central Palace, New 
York, N. Y., July 6-10. 

American Institute of Electrical Engineers 

Fine Arts, Mexico City, Mexico, June 

—Summer General Meeting, Palace of 








21-25. 
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«oe GIVE BETTER PERFORMANCE WITH 
LESS MAINTENANCE! 


Constructed from Steel and 
Mica (durable and non-breakable materials), P-G Steel Grid 
Resistors are truly built to last longer. Designed to efficiently use 
the space available, the utmost in long and trouble-free service 
can be expected. Try P-G Steel Grid Resistors next time on your 
toughest job . . . they are rugged . . . they are dependable. 


For further information—Write for BULLETIN No. 500C 


THE POST- GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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testing STRETCHability here 


...gives you betterWQORKability 


in PANTHER and DRAGON 
Rubber Tapes 


Testing the tape’s stretchability on a Scott tester, 
as shown here, is only one of a series of quality 
control tests made during various stages of produc- 
tion that make PANTHER and DRAGON Rubber 
Tapes “tops in tapes”. You can count on these tapes 
to be strong enough to stretch without breaking... 
make better splices that will last longer. 

Made by a company in the insulation business 
for nearly 70 years, PANTHER and DRAGON 
Friction and Rubber Tapes pass ASTM and federal 
specifications for electrical and physical properties 
with a wide margin of safety. They have proved 
their worth in successful splicing jobs of all kinds. 
Sold only through recognized independent whole- 
salers. Hazard Insulated 

Wire Works, Division 

of The Okonite 

Company, Wilkes- 
Barre, Pa. 








International Association of Electrical Ip. 
spectors— Western Section, Denver 
Colo., September 13-15; Northwestern 
Section, Salt Lake City, Utah, September 
20-22; Southwestern Section, 0; 
Calif., September 27-29; Eastern See. 
tion, October 11-13; Southern Section, 
Heidelberg Hotel, Jackson, Miss,, Qc. 
tober 18-20. 

National Electrical Contractors Ags 
tion—47th Annual Meeting, Roney 
Hotel, Miami, Fla., November 30-De. 
cember 3. 

flluminating Engineering Society — Na. 
tional Technical Conference, Boston, 
Mass., September 20-24. 

National Electrical Manufacturers Asgo. 
ciation—Traymore Hotel, Atlantic City, 
N. J., November 8-13. 


Nanufacturers 
News 
W. J. FLEMING ELECTED 

VICE PRESIDENT OF TRUMBULL 


The Trumbull Electric Mfg. Co. in 
Plainville, Conn. has announced the 
election of William J. Fleming as vice 
president in charge of engineering, 
Mr. Fleming has been associated with 
Trumbull since February 1946 and has 
been executive engineer of the firm 
since April 1947. Following his gradu- 
ation from Pennsylvania State College, 








W. J. FLEMING 


Mr. Fleming joined the General Elec- 
tric organization in 1923 as an engi- 
neering student. After completing the 
G-E training course, he was assigned 
to the control engineering division 
where he served during the ensuing 23 
years as materials handling engineer, 
administrative assistant and finally, 
assistant engineer of the division. 


GENERAL ELECTRIC 
APPOINTMENTS 


Henry V. Erben has been elected a 
vice president by the board of directors 
of the General Electric Co. and be- 
comes general manager of the appara- 
tus department. He succeeds Roy C. 
Muir, company vice president, who has 
retired after more than 42 years service. 

John D. Lockton has been elected 
treasurer of the company, succeeding 
Jesse W. Lewis of New York, who has 
retired after more than 37 years of 
service. 

Four appointments have been an- 
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How to handle all kinds of 
wiring and installation jobs 








's | in strict compliance with the 
latest National Electrical Code 


ULL 





» in | Here's the “bible” of the electrical field . . . the electrical contractor's essential 

a job-book—the first revision in six years—almost completely re-written in accordance 

‘ing, with the new Code requirements—planned to enable you to understand the new 

— rulings of the National Electrical Code and to do every job in accordance with it. 

wae It restates involved rules in simple language—it provides explanations, furnishes 

idu- practical directions and diagrams showing Key to the Code === 
A few minutes attention to the Key 


to the Code Requirements in the front 
of this: book will give the reader a 
better ‘idea of the scope and contents 
of the Code than could be obtained 
by two hours’ study of the Code 
itself. 


age, WHAT THE CODE RULES MEAN and HOW 
to apply them. Gives you finger-tip control 
... enables you to find all the rules applying 
to a specific job within a matter of seconds. 


Sixth Edition 


National Electrical 
Code Handbook 


By ARTHUR L. ABBOTT 
633 pages, 421 illustrations, $4.00 


This handbook is one of the most helpful electrical books published. It gives a wealth of 
information from the prattical angle of getting jobs done according to code requirements. 
It covers every phase of your day-to-day job . . . brings you tested, proven and approved 

















Based on the 1946 National Electrical Code— 
ADOPTED AS THE 1947 CODE 
Covers all the new Code revisions, showing you: 


—how to reduce wiring costs for electric ranges 


how to protect running motors against over- 
loads, excessive heating, mechanical injury 


—how to install infra-red lamps for industrial 
heating and drying 


—how to protect motors driving machine tools, 
including necessary wiring 


—how to install capacitors for power-factor 


i. wiring techniques covering motors and controllers, generators and transformers, switches, correction 
appliances, remote-control systems, cable assemblies, feeders and services, etc. It saves delay —how to * -snceaes transformers against over- 
curren 


in starting jobs . .. it saves time and money in avoiding false starts and violations. At the 
same time, it contains so much clearly..presented information that it will pay you to use it 
for general reference on many questions of material, plans, wiring, and installation. 


All rules for a job grouped in one place 


Once you have looked up a rule in this handbook, you may rest assured that you will not 
find later that there was another rule to be considered and that the job will have to be done 
over. It reduces a maze of scattered fules to a logical and understandable system. 


W/, McGRAW-HILL 
ON-APPROVAL COUPON 


—how to wire in rigid conduit for voltage not 
exceeding 15,000 volts 


—how to shield interior “network” systems 


wt = fete CD 


-—-how to form “stress cones” at cable termi- 
nations 


—how to install and protect special types of 
electric welders 














Check its coverage. of: 





SEE IT 





approved types of wiring 

installation requirements ap- 
plying to all types of wiring 

cable assemblies 

raceways — requirements ap- 
plying to all raceways 

underplaster extensions 

outlet, switch and junction 


boxes 
switches — panelboards — 
switchboards 


electrical appliances 
motors—motor controllers 
motor wiring and protection 
generators — transformers — 
auto-transformers 


capacitors — resistors and re- 
actors—lightning arrestors 
—storage batteries 

grounding 

overcurrent protection 

design of wiring installations 
—branch circuits — feeders 
and services 

outside wiring 

remote-control, signal and 
low-energy power systems— 
communication systems 

elevators — cranes and hoists 
— machine tools - 

construction of materials, de- 
vices, fittings 
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10 DAYS 


FREE 
* 
MAIL 


THE 
COUPON 
TODAY 





McGRAW-HILL BOOK CO., 330 West 42 St., NYC 18 

Send me Abbott’s NATIONAL ELECTRICAL CODE HAND- 
BOOK for 10 days’ examination on‘approval. In 10 days I will 
send $4.00, plus a few cents postage, or return the beok post- 
paid. (Postage paid on cash orders.) : 


PONG 66 oi sa uin és Sila auSbe dca cadvaniehess celeceveass eerccccce 
AGArORS .. cecceccceccce Coco reer rerrereresseccereseereseceens 
CHP @Nd Stes. 6h. ds Fs fo Ee Ge ncn cnet cede’ obs p's culk one cs deee 
COMBOS oy hanks sind od baw ehwee eeecccne eC veccovccces ecevence 
Position ..... bie Cuedevebur sume Wad Kdgby ceveedesae eee + BC-2-48 


(For Canadian price, write McGraw-Hill Co. of Canada Ltd., 
12 Richmond Street E., Toronto, 1.) 
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atrobe 


PRODUCTS 


SPE QUAL TEES 





“LATROBE” PRODUCTS. 


ARE TRIED AND TRUE 


Year in and year out, electrical contractors specify “Latrobe” 
when ordering Floor Boxes and Wiring Specialties. 


This is the most powerful testimony we can offer as to the 
economical and efficient performance of “Latrobe” Products. 





No. 252-R Floor Box 


This dependable Two Gang Adjustable 
Box has No. 208 Receptacle in one section. 
One Cover Plate has 2” Flush Brass Plug; 
the other, 2” Flush Brass Plug. 





No. 284 Nozzle, with 
No. 200 Cover Plate 
Here is the neatest,.most compact-fit- 
ting Duplex Receptacle Nozzle on the 
market. Is furnished with 42” or 34” 

Brass Pipe Extension. 


penny Pe a 
j 
1 





No. 110 “Latrobe”’ 
Watertight Box 


No. 470 “Latrobe” Using 34%” diameter Cover Plate and 
No. 208 Receptacle, this No. 110 Box is 


Pipe or Conduit Hanger so simple and cary to install that it saves 
Made of highest grade —— iron, 15 to 20 minutes installation time on each 
this sturdy hanger is quickly and box. Safe and dependable, with plenty of 
easily installed and vhangs pipe or wire space inside box. 

a? Y,", 4%," and i” to steel beams 

¥_” thick. 








Sold Only Through 
Wholesalers 














“Bull Dog” Insulator 
Supports 


Safe and sure for fastening porcelain or 
class insulators to exposed steel frame- 
work, Four sizes i” to 2'2”. 


Keystone Fish Wire 
ha grade flat steel wire, expertly 
. Comes in ten sizes to suit 
the lightest —_ up to the heaviest 
power wiring. 







ULLMAN MANUFACTURING CO. 


LATROBE PENNSYLVANIA 


t+ 
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H. V. ERBEN 


nounced in G-E’s control divisions, 
M. H. Blesh has been named manager 
of manufacturing, C. B. Bradish, man- 
ager of engineering, and E. A. Green, 
manager of sales. Thomas I. Hage hag 
been named accountant for the divi- 
sions. 

C. M. Snyder has been appointed 
manager of the New England Sales 
District office of the Lamp Department 
of the General Electric Company. He 
succeeds C. C. Walker, who was 
named commercial vice president of 
the General Electric Company in 
Boston. 


U. S. RUBBER APPOINTMENTS 


The Wire and Cable department of 
United States Rubber Company has 
announced the appointment of Freder- 
ick P. Combier as manager of: branch 
sales. 

For many years Mr. Combier was 
vice president and sales manager of the 
Fibre Conduit Co. of Orangeburg, 
N. Y. He has also been vice president 
and sales manager of Hunter Douglas 





F. P. COMBIER 


Corp., Circle F. Mfg. Co. and Robeson- 
Rochester Corp. He was one of the 
original members of the Hotpoint sales 
organization, serving as salesman, dis- 
trict sales manager and then managing 
director of the Canadian company. 

In his new position he will have 
supervision over 29 branches through- 


‘out the country distributing wire and 


cable products and: the company’s new 
conductive rubber heating panels. 
John S. Krauss, a pioneer developer 
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FOR 
BETTER 
Vente): 
BRUSHES 


FOR 
Specially Designed 
MOTOR 
BRUSHES 


FOR 
INFORMATIVE 
CATALOGS and 

Niven ney: 
LISTINGS 


FOR THE 
ANSWER TO YOUR 
MOTOR BRUSH 

PROBLEMS 


THE OHIO CARBON 
COMPANY 


12508 BEREA ROAD 
CLEVELAND 11, OHIO 





ELECTRICAL 





POWERS VOLTESTER 


CATALOG NO. E 112 


Is a practical tool for ordinary 
voltage testing. It is equipped 
with a_ six-watt Mazda lamp 
(not a neon lamp) which will tell 
you positively at a _ glance 
whether the circuit is HOT and 
HOW HOT. 


You should know if you are 
working on 110-220-440 or 550 
volts. A POWERS VOLTESTER 
tells you definitely. You need no 
light to read the voltage shown 
with this tester. It tells you. by 
the brilliancy of its own light 
what voltage you are on. 


If you must know the exact 
voltage reading use a _ Volt 
Meter. But for practical testing 
use a POWERS VOLTESTER. 





Sold Only Through Distributors 
LIST PRICE WITHOUT LEATHER CASE.................... 5.20 





“vy POWERS MFG. CO. saticietsta. 














Kennadrills have cutting tips of Kennametal cemented 
carbide—the metal that is far harder and more durable 
than tool steel. No starting punch needed—Kennametal 
tip takes hold readily, drills fast, retains sharp edge 
under heat and abrasion of cutting. Design assures 
clean, accurate drilling in all types of masonry. 

Can be used in any rotary electric drill. Available in ye for 
drilling holes: 4", 56", 4%", 4%", 4%", %", 4%", %", BY 1", 
1%", 1K", and 144”. 


Distributors Wanted 


KENNAMETAL Src., Latrose, Pa, 


KENNADRILLS 


DRILL MASONRY FASTER, CHEAPER, EASIER 
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~ of the V-belt industry, has retired ag 
manager of the L. H. Gilmer division 


of U. S. Rubber Co., Philadelphia, after 
é yA, e 35 years of service. He will be suc- 
ceeded by Laurence K. Youse, former 
technical superintendent of the V-belt 


F OR plant and recently assistant manager. 





J. J. MULLEN, JR. NAMED 
PRESIDENT OF MOLONEY 


James J. Mullen, Jr., executive vice 
president of Moloney Electric Co., St. 
Louis, Mo. has recently been’ named 








WILEY “SEMINAR” 


@ The new Wiley “Seminar” is designed especially to meet the 
particular requirements of planned schoolroom lighting. 


The “Seminar” contains two 40-watt fluorescent lamps with 
starter or instant start certified HPF ballasts. It may be suspended 
or flush-to-ceiling, mounted singly or in continuous runs, to suit | frendent. succeeding the late James J. 


the architectural plan and light output requirements of individual He became affiliated with the Mo- 
classrooms. loney Company in 1933 as secretary of ° 
the corporation. Three years later he’ 





I. J. MULLEN, JR. 


eS The “Seminar” is a handsome fixture with POLY-LITE (Sandee) became executive vice president devot- 
Side Panels that provides widespread down-light with uniform | ing most of his time to sales and sales 
ceiling illumination. There are no curved or slanting sides to 
trap light or collect dust and dirt. 


promotion. 


Attractively Priced— J. F. GETZ NAMED 
Low Installation Cost— SALES MANAGER OF I-T-E 


Economical Maintenance 
The I-T-E Circuit Breaker Company 
of Philadelphia has announced the ap- 
pointment of J. Fred Getz to the posi- 
tion of sales manager of the company 
with complete control over the sale of 
switchgear products. 
Mr. Getz has been with I-T-E since 
1944, serving in the various positions of 
manager, Washington, D. C. office; 



















QUICK -ECONOMICAL SERVICE 


The Wiley Seminar may be quickly dusted, cleaned 
and lamps replaced by one man without tools. 


See Page M184 of the IES Lighting Handbook for Complete Data, 
on full line Wiley Commercial and Industrial Fixtures. 


R.3 W. WILEY, Inc. 


Dearborn at Bridge St. Buffalo 7, New York Jj. F. GETZ 


¥! 
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WHETHER YOU USE... 


P&S 1815-D (for one-to-a-gang instal- 
lations) 


OR Pas 1311 (for combination wiring) 
YOU GET THESE IMPORTANT FEATURES: 
Totally enclosed bakelite body. 


Simple yoke oscillating in circular 
bearings to minimize friction. 


Kick-off that assures positive mechan- 
ism performance. 


Full size, one-piece handle with plainly 
visible T-roting. 


Bakelite cover securely anchored to 
body in four places. 


Switch blade assembly which includes 
positive aligning guides, functioning 
also as arc suppressors. 


Binding screws capable of handling 
No. 10 wire. 


Send for P&S Catalog for complete 
listings of P&S switches. 


PASS & SEYMOUR, INC. 


SYRACUSE 9, Ne Tf. 
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Conduit can be bent: 





Installation work goes faster, easier, and at a 
lower cost when you have a Tal's Prestal Bender 
on the job. This efficient, light, portable machine 
handles all pipe and conduit up to 3". Makes 
perfect bends, up to 90°, cold, in one single 
()° operation. No need to waste labor by replacing 
the pipe three to six times to 
make a bend. Does a good work- 
manlike job — smooth, uniform 
bends without kinks or wrinkles. 
Simple and easy to oper-« 
ate. Thousands are in suc« 
cessful use everywhere. 
mB Write for data bulletin. 


Tal Bender, Inc. 
Dept. EC-2, Milwaukee 2, Wisconsin 












—for every 
ventilating 
requirement in 


FACTORIES, SHOPS, OFFICES, CP— BLOWER 
SCHOOLS, INSTITUTIONS, etc. 650 to 1020 CFM 


CHELSEA fans, blowers and exhaus- 
ters move large volumes of air quickly, 
quietly and efficiently—your guaran- 
tee of peak efficiency from workers, 
key personnel and staff. The complete 
CHELSEA line includes everything 
from heavy industrial types, to pedestal 
fans for spot air circulation. Keep 
everyone alert, keen,—‘‘on their toes’’. 
Install CHELSEA ventilating equip- 
ment—NOW! 


OPJ-OCTOPUS JR Literature describing the CHELSEA IND—INDUSTRIAL 


3-4” Hoses line will be sent promptly on request 24” to 60 
CFM Per Hose without obligation. 5700 to 32000 CFM | 


’=412 50’ =29 ae 
Baigent Address Inquiries to Dept. EC. 


INSIST ON CERTIFIED RATINGS! Air 
delivery ratings of all CHELSEA products 
are determined by the 
test method prescribed 
by the PROPELLER FAN 
MANUFACTURERS ASSO- 
CIATION and the Amer- 


PH—PENTHOUSE : ican Society of Heating DXB—BOOSTER 
24” to 48” 


and Ventilating En- 16” to 36” 


5700 to 21500 CFM GM | gineers. 2000 to 9500 CFM 


CHELSEA FAN & BLOWER CO., INC. Se 


1200 GROWE SEREET:. IRVINGION 11. NEW JERSEY 
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manager, switchgear sales in the home 
office; and lately, assistant to the presi- 
dent. Before joining I-T-E, Mr. Getz 
was a member of the General Electric 
Company for eight years. From 1943 
to 1944 he was sales manager of the 
Roller-Smith Company in Bethlehem, 


See ers ia H. WARD ZIMMER APPOINTED 
: VICE PRESIDENT OF SYLVANIA 
5, H. Ward Zimmer, former vice presj- 
NTER- MA TIC a dent in ‘ies of the Sac Tube Divi 


sion, Sylvania Electric Products Inc, 
has been appointed vice president in 


SEN Zry, 





H. W. ZIMMER 


charge of manufacturing operations for 
all company divisions. 

He joined the executive staff of the 
company in 1919 as purchasing agent 
and served as general manager of the 
Radio Tube Division during the war. 





) 
\ 
" E. A. NICKEL APPOINTED 
N SALES MANAGER OF KAHN MFG. 
\ THESE ARE THE FEATURES THAT 
N MAKE IT PREFERRED The Kahn Manufacturing Co., Ine. 
N of Milwaukee, announces the appoint- 
\ @ Easy to install and Establish yourself among your —_ —— A. Nickel as general 
N operate apeccommmad as pabigu. saute “ing the For the past seven years Mr. Nickel 
g d nisin selection of Time Switches. has been sales manager in charge of 
@ Rugged constru Standardize on INTER-MATIC advertising and promotion for the 
: . ; Mitchell Manufacturing Company of 
©@ 35 amperes at 120 volts —the Time Switch that will Chicago. He has also been with Syl- 
@ Accurate, reliable back up your judgment with vania Electric Products Co., Dictograph 


the kind of performance users 
want. Send in the coupon to- 
@ Underwriters’ Approved day for FREE sales helps, cata- 


d name of 
INTERNATIONAL REGISTER COMPANY 2 enn 


‘ your nearest dis- 
Dep't. T-18B, 2624 Ww. Washington Blvd. oy 
Chicago 12, Illinois 


@ Fully guaranteed 


COUPON 





INTERNATIONAL REGISTER COMPANY 
Dep't. T-18B—2624 W. Washington Bivd., Chicago 12, Illinois 


Please send FREE sales helps, catalog and name of nearest distributor. 











OI gS wo bn B58 0 oh 65 Kee. w hs bs 4:05 He pre nc CRUE MEM Eb ACRES ED Cees Debs Sosccecsesovess ; 
YOur MAME......-.-- 2-0 reese cence eee ee creer neces Mit sid ag wo ba Wt sovw wees e > 
oe eee ee ETS TT rtd Rae ee DES Scns. op base begs «i E. A. NICKEL 
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Re? F= > CHANGE 
J BOXES 


without disturb- 
ing CONDUIT! 









CUT the 
WEIGHT 


of Conduit Lines 
or Portable Equip- 
ment. Kondu Fit- 
tings are ALUMI- 
NUM alloy. 















with a 


Universal ccm pun 





“MATCHED UNIT” 


manual to fully automatic. 


SEND FOR FOLDER, 


Universal Design—Shows 


Models. 





the profitable Universal franchise. 


438 UNIVERSAL DRIVE - 


For dependable electric power—anywhere, any time— 
choose a Universal. In this most complete line are models 
—AC or DC, air-cooled or water-cooled engine powered, 
portable, standby or stationary—for any purpose. Sizes 
from 250 to 25,000 watts with all types of controls— 


Universal Electric Plants are of “Matched Unit” construc- 
tion—with generator, engine, etc., matched exactly to the 
other. This assures smooth, low-cost, long-time service. 


“ELECTRICITY 
AT LOW COST!” Gives Full Story of 
16 Different 


Contractors and Representatives. Write for details on 


ELECTRICHY 


WHERE YOU NEED IT... WHEN YOU NEED IT 


One-cylinder, air-cooled engine. 





Universal 2,000-watt Models — for 
lighting, powering tools, radio, ete. 





Universal 6,000-watt Series — for 


medium power requirements, 
cylinder water-cooled engine. 


Four- 
Other 


models, one to siz cylinders, 250 


to 25,000 KW. 


UNIVERSAL MOTOR COMPANY 


FOUNDED 1898 


OSHKOSH, WISCONSIN 








Use the RIGHT fitting 


Only with Kondu can you 
take one fitting out of the line 
and put in another, without dis- 
turbing conduit . . . Two- 
thirds Less Weight — More 
Strength; Kondu fittings are 
high-aluminum Konduloy, per- 
manently corrosion resistant . . . 
And the unequaled variety of 
the Kondu line makes it possible 
to use a fitting that’s exactly 
suited to your need. Write 
for the Kondu Catalog. 


KONDU CORPORATION 
Erie, Pa. 


KONDU MFG. CO. LTD., Preston, Ontario 





ELECTRICAL 





get action... 





special use without obligation. 
NAME 





Send for Illustrated Catalog 


Just ask your secretary to type your name and title on this 
coupon, clip it to your company letterhead and mail to S. H. 
Couch Company, Inc., North Quincy 71, Massachusetts. A copy 
of Couch’s Fire Alarm Catalog will be forwarded for your 


of impending danger... 


and property ... 


disaster. 


action, Couch equipment 


Couch Fire Alarm Equipment 
is always ready for action 
. ready to warn personnel 


to 


summon help for saving lives 
to avert 


Built to stand the test of 
time . . . quick in its response 


when urgent need calls it into 


is 


a reliable, silent guardian of 


and you get it FAST, when you need it. 











TITLE 














MAS 


HOSPITAL SIGNALING SYSTEMS . 
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life and property. With Couch equipment on the job, you 


S. H. COUCH COMPANY, Inc. 


Dept. 802 NORTH QUINCY 71, 


PRIVATE TELEPHONES for HOME and OFFICE ... 
APARTMENT HOUSE TELEPHONES and MAILBOXES . 
PLANTS and PUBLIC BUILDINGS. 


Ss. 


. . FIRE ALARM SYSTEMS for INDUSTRIAL 
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Type L-69, sports and 
area floodlight 


... and get these 
important advantages 


% Proper types and sizes for ail applications obtained through sturdy construction 
% High-efficiency, the result of scientific % Expert assistance with application prob- 
ign lems, backed up by 30 years’ experience 


%& Long life and low maintenance expense 3% Convenient sales and service facilities 


WANT THESE HANDY DESCRIPTIVE LEAFLETS FOR YOUR PROPOSALS? 





DLIG Order individually by number, or in sets, 
duccon KE! aber ks: from the G-E Apparatus Sales Office or 


Agent that serves you. Or write General 


























Heavy-duty, steel casing Electric Company, Schenectady 5, N. Y. 
200 or 250 watts, Type L-29 GEA-4303 
300 or 500 watts, Type L-30 GEA-4304 
750 or 1000 watts, Type L-31 GEA-4305 
Heavy-duty, cast aluminum 
1000/1500 watts, Type L-34 GEA-4517 
200 or 250 watts, Type L-38 GEA-4325 
General purpose, sheet aluminum 
300 or 500 watts, Type L-49 GEA-4311 


750 or 1000 watts, Type L-43 GEA-4310 


Sperts and area, sheet aluminum 


750 to 1500 watts, Type L-68 GEA-4333 
750 to 1500 watts, Type L-69 GEA-4590 


Area, open porcelain enamel 


300 to 1500 watts Type L-45 GEA-4433 
300 to 1500 watts Type L-46 GEA-4434 

Aandy, sheet aluminum 
100/150 watts, Type L-65 GEA-4516 
200 watts, Type L-66 GEA-4346 

Underwater, cast bronze ' ome 
100/250/400 watts, Type L-33 GEA-4438 . oe * é 
500/1000 watts, Type L-39 GEA-4518 ees 


500/1000/1500 watts, Type L-41} © GEA-4439 











GENERAL ‘% ELECTRIC 








Products Co., and the Lennen & Mitch. 
ell advertising agency in New York. 

Mr. Nickel will maintain an office at 
the Kahn factory in Milwaukee as well 
as in Chicago. 


R. B. WILKINSON WILL BE 
GRAYBAR TREASURER 


The election of R. B. Wilkinson ag 
treasurer of Graybar Electric Com. 
pany has been announced. It is to be. 
come effective March 1, when E, W, 
Shepard, who has been Graybar’s treas- 
urer since 1926, retires on a service 
pension. Mr. Wilkinson has been assist- 
ant treasurer at Graybar headquarters 
in New York since June 1946. 


The merger of Robertshaw Thermostat 
Company of Youngwood, Pa., The 
Fulton Sylphon Company, of Knoxville, 
Tenn. and the Bridgeport Thermostat 
Company, Inc. of Bridgeport, Conn, 
under the name of Robertshaw-Fulton 
Controls Company was announced re- 
cently by John A. Robertshaw, presi- 
dent of the new organization. 

J. V. Giesler, president of the Fulton 
Sylphon Company and_ Bridgeport 
Thermostat Company at the time of 
the merger, was elected executive vice 
president of the new firm, in charge of 
the Fulton Sylphon Division, Knox- 
ville, Tenn. and Bridgeport Thermostat 
Division, Bridgeport. T. T. Arden was 
elected executive vice president .in 
charge of the Grayson Controls Divi- 
sion, Lynwood, Calif. 


The O. Z. Electrical Manufacturing 
Co., Brooklyn, N. Y. has announced 
the opening of its new Chicago office 
at 20 North Wacker Drive. The new 
office is in charge of George Muenow, 
formerly in the Dayton, Ohio, sales 
office of Harvey Hubbell, Inc. 


The appointment of William C. Madsen 
as branch manager of the Gary, Indi- 
ana office of the Reliance Electric & 
Engineering Co., has been announced. 
He succeeds H. J. Thompson who will 
become district sales representative in 
Gary for the electrical manufacturing 
division of the National Acme Co. 


The Kubec Electric Co., 630 W. Jack- 
son Blvd., Chicago, has been pur- 
chased by Frank L. Jaske and Fred 
A. Girten, salesmen who recently re- 
signed from the Englewood Electrical 
Supply Co. The company was founded 
by the late August Kubec in 1915 and 
has been operated by his executors 
since his death in July of last year. 
The present organization will be kept 
intact by the new owners, who contem- 
plate no changes in personnel. 
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Muscle Power 
Wastes 


Man Power! 





Power Vise Stand 


You can use your own hand 
tools on the OSTER No. 422 

















Let the 1/4 H.P. motor concealed in 
the case of the Oster Power Vise 
Stand take over the muscle-tiring 
job of threading, cutting, and 
reaming pipe. This modern ma- 
chine quickly pays for itself in time 
saved compared with hand work. 
Standard range is 1/9" to 2” pipe. 
When the Oster Power Vise Stand 
is equipped with the special, uni- 
versal drive shaft, pipe up to 6” 
can be cut and threaded in record 
time and with no effort. Send for 
Catalog “LIST NO. 22-A”. 


THE OSTER MANUFACTURING CO. 


2081 EAST 61st STREET 
CLEVELAND 3, OHIO, U.S.A. 














FAST — ECONOMICAL 


Drilling — Cutting and Chipping 
in Concrete and Masonry 


with 
SYVTRON 


DEPENDABLE 


ELECTRIC HAMMERS 


3600 powerful blows per min- 
ute from one working part — the 
piston — speed up the drilling of 
anchor bolt holes, cutting, chip- 
ping and channelling for conduit. 


Operate from ordinary 110 volt 
AC lighting current. 


They'll save you TIME and 
MONEY every job you use them. 
—And who isn’t interested in that 
today? 








Electromagnetic design—no motors, gears, 
cams, eccentrics. Only One Working Part 
—the Piston. 


Write for illustrated folder 


SYNTRON CO., 690 Lexington, Homer City, Pa. 











SALl insutarine BUSHINGS 


for LONG, HARD SERVICE 





@ Insure against power 
failures 













@ Eliminate grounds 
and shorts 


@ Meet requirements 
of 1947 Code 


® Accurately machined 
—not molded 


@ Strong, tough, 
resilient 


©@ Complete range 
of sizes 


@ All types—male, 
female, threadless 
If you are not already 
using SALI Bushi 
ask for free sample. 






Pr4J3¢Ge0 LORAIN A:VE. 
CLEVE LAND 11, OHIO 


MAMUALTUHING La 
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CANNON 
ELECTRIC 


SUPERVISORY STATION 


EXPLOSION PROOF SWITCH 


COMPLETE SIGNAL SYSTEMS 
for COMMERCIAL and HOSPITAL USE 


SILENT PAGING SYSTEMS 


with dial control pages 2 to 4 names simultaneously, quietly, silently. 
Dialing control panel not shown in above display. 


Fa BEDSIDE CALLING STATIONS 


pull cord type shown above. New locking pushbutton available in 
1948. Eight basic styles of calling stations to meet all needs of private 
room and ward. 


VISUAL ANNUNCIATORS 


for quiet paging in factories, hospitals, etc. with 6 to 100 lights. 
Equipped with intermittent soft tone buzzer, which may be cut off 
with switch. 


CORRIDOR, DOOR & AISLE LIGHTS 


of various types for a variety of usés. Standard bayonet-type automo- 
bile lamps, used in red, green, blue, amber, opal, etc. 


IN-AND-OUT REGISTERS 


with 10 to 100 names: manual type, single face, illuminated, double 
face, single pole and 3-way switches. Also remote control; message 
slots. For hospital staff doctors, commercial offices, institutions, etc. 


Contact our representatives in 
Signal Systems literature... 


(@)CANNON ELECTRIC 
cecaic/ DEVELOPMENT COMPANY 


\ ELECTRIC / 





Vv ClUC CD 


incipal cities or write for 
ddress Department B-231, 


™. 


3209 Humboldt Street, Los Angeles 31, California 


Canada & British Empire — Cannon Electric Co., Ltd., Toronto, Ontario * World Export 
Agents (excepting British Empire) Frazar & Hansen, 301 Clay St., San Francisco 11, Calif. 








Jay Tagg has been assigned to the 
Seattle sales office of the National Elec. 
tric Products Corp., Pittsburgh, Pa, He 
will assist N. L. Bost, who represents 
National Electric in the Pacific North. 
west. 


The appointment of G. R. Clover as 
sales representative was recently an- 
nounced by the Frink Corporation, 
Long Island City, N. Y. Mr. Clover's 
headquarters are at 629 New Center 
Building, Detroit, Michigan. 


E. J. Theobald, Jr., H. L. Theobald and 
E. B. Theobald have incorporated under 
the name of Theobald Electric Supply 
Company, 630 South Twelfth Street, 
Louisville 3, Ky. They are a whole- 
sale company carrying a complete line 
of electrical supplies, commercial and 
industrial lighting fixtures. 


John A. Roebling’s Sons Company, 
Trenton, N. J. announces the appoint- 
ment of L. H. Van Dike, Jr. as Detroit, 
Michigan, representative, replacing the 
late Harry T. Hirbe. 


George J. Taylor, until recently a 
practicing consulting engineer, has 
joined the Day-Brite Lighting organi- 
zation as supervisory sales engineer 
with headquarters in New York City at 
92 Liberty Street. - 


General Day-Lite Company have com- 
bined the executive offices with the 
warehouse at 3749 Island Road, Phila- 
delphia, Pa. 


Anthony J. Yusk has recently taken 
over the responsibilities of the switch- 
gear sales for the Electric Power 
Equipment Corporation. 


E. T. Cuddeback, for the last year.sales 
representative in the Alis-Chalmers 
Atlanta district office, has been named 
manager of the company’s Tampa dis- 
trict office. 


Harry D. Hain has resigned as general 
manager of La Salle Lighting Prod- 
ucts, Inc. to enter sales consultant 
work. Mr. Hain was appointed general 
manager of La Salle in 1936, when he 
resigned as sales manager of the Rail- 
ley Corp. of Cleveland. 


” 
T. J. Cope, Inc. has purchased a mod- 


ern plant at 711 South 50th Street, 
Philadelphia, Pa. 
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R for PLaNNed LIGHTING 






ee ) 
LAA 
Wier eemet 





@ And so are the close-fitting attach- 
ments on enclosed types of LIGHT-IN- 
LINE Commercial Fluorescent Fixtures. 
ALL the dustproof and dust-free styles 
save you money on maintenance! Find 
out why. 

This carefully engineered line is 
available in open, louvered, and glass- 
or-plastic enclosed types for offices, 
stores, schools. 2-light and 4-light; 40- 
watt and 100-watt (which may be 
combined in same line for area intensi- 
fication). Union made. U/L approved. 

WRITE TODAY FOR DETAILS 

Get complete information and revealing 
Electrical Testing Laboratory data sheets 
NOW. MOE-BRIDGES CORP., Department 
702, Sheboygan, Wisconsin. 


NY CL AS 
LIGHT-IN-{1NE 












1500 
Watt Enclosed Flood Pole eS 








SERVICE STATION - SPORTS - 
AIRPORT - INDUSTRIAL & MARINE 
LIGHTING EQUIPMENT 











REVERE ELECTRIC MFG. CO. 





6017 BROADWAY CHICAGO 40, ILL. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1948 








\ le Dossert BOLTLESS 
reuse CONNECTORS 


of tubular bus. 
} Pe, 4 Patent No. 2198964 


FOR CONNECTING TUBULAR 
BUSES QUICKLY, ECONOMICALLY. 








Then silde end of other bus over Installed in a jiffy... supplied as 

connector up to shoulder of con- fa ‘ 

nector. a single unit, already for 
complete installation. 






A new, unique type of bolt connector. Eliminates 
time-wasting tightening and taping of old-style 
clamp connectors. Provide permanent, vibration- 
proof grip. High conductivity copper alloy con- 
struction. Available in all types of fittings, such 
as: couplers, reducing couplers, T connectors, 
elbows, and in various corresponding combina- 


tions of tubular bus and cable. 

Only several hammer blows on the 

key. Lock by screwing in set Particulars on request to Dept. 2 
— with pointed end of same 
ey. 











Connection is complete, stream- 
lined, and secure. (Disassembled 
just as quickly). 


5 as ON STREET, “BROOKLYN 22,1 
se SINCE 1904 











WHATEVER YOU CALL AN INSULATION TESTER 
THE NEW 


MODEL B-7 MEGOHMER 


IS TOPS 
COMBINED PRECISION OHMMETER & MEGOHMMETER 
0-20, 0-200 MEGOHMS. 0-200, 0-20,000 OHMS. 
Reads as low as 1/10 of 1 Ohm to as high as 
200 Megohms. 2 Test Potentials 250/500 
Volts. No cranking, no wavering of pointer. 
Saves time and effort. Simplifies Insulation 
Testing. Ideal for low resistance testing too. 
WRITE FOR NEW BULLETIN 440 


HERMAN H. 
e 
Ss COMPANY, INC. 


27 PARK PLACE NEW YORK 7. N.Y 














a STOCKS WESTINGHOUSE! 


non Se a @ WAGNER! DELCO! 


an ates OQ * - 
Your Catalog 

On Your Letterhead 

Today to... 


The HARRY ALTER Co. Ms a 








1728 S. Michigan Ave. 134 LaFayette St. 
Chicago, lil. New York, N.Y. 




















Recause 


Ys A 
(0) OYA 0) Fy |e 
10,000 HOURS 


_ Lamp Life Expectancy 


2 





they give complete customer satisfaction with your job— 
both now and later. 10,000 hours lamp life expectancy means 
lower maintenance cost—lack of intermediate burn-outs— 
no replacing lamps during working hours. Complete absence 
of flicking; practically no deterioration throughout the entire 
life of the tube. 


Because they give an even, glare-free light that is soothing 


and pleasing. No spots of greater or lesser brilliance —no 
flicker; no stroboscopic or vibrating effect. COLOVOLT 
lamps start instantly, have a low surface brightness because 
the lumens are distributed over a longer area, give true 
color discrimination and lend themselves to all interior 
treatments, 


Because they are easy to install—operate on low voltage 


cold cathode ballasts or high voltage transformers and do 
not require special wiring or starters. 


COLOVOLT Lighting Fixtures are modern in design and appearance— 
are easily maintained and cleaned—have less dust collecting areas— 
may be used with different types of diffusing glass or louvres—are 
all steel with an exceptionally durable baked enamel finish which 
retains a hard, smooth, even surface. Union made and Underwriters’ 


approved. 


The trend is to Cold Cathode Lighting. Write or wire today for 
complete information. 


*Trade Mark Reg. U.S. Pat. Off. 


GENERAL LUMINESCENT CORPORATION 


672 SOUTH FEDERAL STREET - CHICAGO 5, ILLINOIS 
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SPECIAL SERVICES 
FOR SPECIALIZED 
OPERATION 


[FROM PAGE 67] 


parts of the building occupied by tele- 
phone equipment, only. It is just as 
necessary to keep the equipment under 
uniform temperature as it is to arti- 
ficially cool or warm the air in the 
offices. A large load of electrical en- 
ergy is absorbed in the operation of a 
telephone exchange. Relays and resist- 
ance coils of all kinds, thousands of 
them, are more or less continually in 
operation, dissipating energy in the 
form of heat, to raise the temperature 
of the rooms. In warm weather, espe- 
cially, this air must be drawn off and 
replaced by cooler air. 


Uniform Temperatures 


In general, throughout the build- 
ing, the air is kept at uniform tempera- 
ture by artificially heating or cooling 
it as the conditions demand. Air is 
drawn in from the roof to the basement, 
filtered (eventually under electronic 
control) and blown up a common duct 
to all floors. 

At each floor, this filtered air is 
drawn from the common duct by motor- 
driven fans, there being four to each - 
floor. Coils in the fan ducts at each 
floor receive refrigeration from the 
125 ton capacity ice plant located in 
the basement, or else receive heat from 
low-pressure steam boilers also located 
in the basement, either cooling or 
warming the air as the conditions 
demand. In this climate the ventilating 
and cooling cycle is used a large part 
of the time. 


Temperature Control 


The plantas a whole is automatic in 
operation. There are four to seven 
zones on each floor, the temperature in 
each zone controlled by a separate 
thermostat. Low voltage circuits were 
run for each floor separately, to a con- 
trol board on each floor. It was the 
electrical contractors job to provide 
the conduit runs for the low voltage 
circuits, to install the motors for the 
fans on each floor and also to install 
the fan motors for the system located 
in the basement. 

The electrical contractor on all this 
work is the R. R. Jones Electric Co., 
Pasadena, California, and the consult- 
ing engineers the E-L-E Company, 
Los Angeles. 
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SCIENTIFICALLY DESIGNED 


FUSE 
LINK 


KReepe 
EQUIPMENT 
OPERATING 


during sate loads 


(100% to 200%) 





Blow points are accurately com- 
puted. Extra surface area carries 


away heat. Ruggedly built tubu- 










lar bridge and screen ventilated 
case contributes to its efficiency 


and lasting good value. 


Only 
PIERCE 
HAS 
BALANCED 


LAG LINK 


SCREENED 
VENTILATION 


TUBULAR 
BRIDGE 










FREE : Balanced 
Lag Link to in- 
spect and test. 
Specify amperage, 
voltage. 
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QUICK POSITIVE READINGS 
with the new “SE LLCO” 





Model 32A 
$52.00 FOB Mpls. 


PHASE ROTATION INDICATOR 
50 to 600 volt, 25 to 400 cycles, 2, 3, or 6 phase 


@ The SELCO Indicator gives you quick 
positive readings. Avoids costly mis- 
takes. 


@ Indicates immediately phase se- 
quency by numerical, alphabetical 
color coding, and CW-CCW methods. 


@ Compact and lightweight. Only 542” 
x 6” x 3”. Weight 3% lbs. 


@ Ideal for utilities, contractors, indus- 
trial plants, electrical manufacturers, 
and others. 


WRITE FOR FREE FOLDER TODAY 
H. H. Sell Electric Co. 


1903 Willow Ave. No. 
Minneapolis 11, Minn. 














<g> Hhutomatic 


TIME SWITCHES 


of precision 


® Synchronous 
Ce aavehakerel ina a Kol hate 


Stock Models from 


> 1100 to 4950 Watts 


per pole 


cuecx tHe Automatic wine 


For any load .. . for every installation, 
there is an Automatic Time Switch to 
meet the moet rigid specification. Com- 
pact, ruggedly constructed Automatic 
Switches have pure silver contacts... 
tamper proof cabinets with visible dial 
2 ++ 2 to 24 “on” and “‘off’’ operations. 
For dependable automatic time 
ewitches specify Automatic. 


Specifications and Information 
Time Switches Progressive jobbers 


. Interval Timers have complete infor- 
Poultry Switches mationon Automatic 
Flashers products. Catalog 
Reloys mailed direct at your 

request. 


WRITE TODAY! 
GOTOH MEG. CO. 


50 STATE ST., MANKATO, MINNESOTA 























Choose the plier that meets 
your needs from our com- 
plete line. 


Only these pliers incorporate 
the exclusive Channellock 
tongue and groove joint. 
This patented joint is far 
superior to the conventional 
type of adjustable pliers for 
these reasons: 


Greater Strength. 

Longer Wearing. 

Closely Spaced Adjustments. 
Self Cleaning. 

Visible Adjustments. 

No wear on Joint bolt. 


PRP ePr 


Send for free catalog 
illustrating our 
complete line 
of Champion 
Arment 


Channellock 
tools. 













Channellock Pliers are specitically 
designed for: 


Battery Work Ignition Work 
Pump. ~~ Electrical Repair 
lumbing Work 


General Automotive, Electrical, 
Plumbing and — Service 
wor. 


CHAMPION DEARMENT TOOL CO. 
MEADVILLE ¢ PA. 


Only 
Champion DeArment makes 


CHAN wey LOCK] 
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MAGNO-TRONIC 
DUAL SILVER POINT 
ELECTRODYNAMIC 
FLUORESCENT STARTER 











A precision built instrument of established 
merit incorporating the following features— 


“aN a starting reliability coupled up with a fully auto- 
No. 3341530 matic circuit breaker that will cut out a de- 
Others Pending activated tube from the circuit—no manual 


reset required to allow starter to perform all of the lamp starting func- 
tions when a good lamp is installed. Contacts are made of noble meta! 
assuring longevity, durability and economy. 
You'll find Industrial Electronics Corporation products in factories, 
office buildings, stores, railroad terminals, shipyards, schoolrooms.. . 
everywhere contributing to the comforts of American Life. 

The (SP-15-20) for use with either 15 or 20 watt lamps 

The (SP-3040) for use with either 30 or 40 watt lamps 

The (SP-100) for use with 100 watt lamps 





Ask for descriptive literature 


INDUSTRIAL ELECTRONICS CORP. 


ee 


S Newark, N. J. 





=> 
80 Bank Street {4% 
S. 











WHEN IT’S A REFLECTOR INSTALLATION FOR 





ARE YOUR CORRECT 
AND PROFITABLE 


ANSWER 
ANY SIGN - gis LOCATION - ANY CONDITION 


Competition in business means better lighting of sign 
boards. Here, there, and everywhere, signs featuring 
products will be illuminated to greatest readability and 
attractiveness, with QUAD UNITS. Round Angle Sign 
Reflectors— Rectangular Angle Sign Reflectors and Spade 
Sign Reflectors make up a line that makes sales for you. 
The weatherproof feature—the easy wiring feature —the 
flexibility — the uniform distribution of light and the interchangeable feature with QUAD 
sockets are among the many features you should investigate now. The times are ripe for 
good business. Write for details on Floodlights and other Quad Lighting Units. 


QUADRANGLE MFG. CO. 





oe See eee |e 








SKYSCRAPER 
DISTRIBUTION _trrom pace 75) 


meters mounted adjacent to the main 
switchboard. 

Direct radiation during the winter 
is regulated by a Dunham system, 
Controls, located near window surfaces 
to accurately measure heat losses, acti- 
vate steam valves in accordance with 
the humiture. 

While the largest motors are the 
refrigeration compressors, the total 


| power load is materially increased by 
| many exhaust fans, elevators and 
| pumps (sump, house, vacuum return, 
| high pressure drip, fire, condensate and 
| cold water) located throughout the 


structure. The extent of motorization 
is indicated by a listing of motorized 
equipment which even includes such 
items as pushbutton motorized awnings 
over the Plaza entrances and a motor- 
ized blackboard in the mezzanine-level 
auditorium which descends from the 
ceiling when desired for illustrating 
purposes. 

All electrical equipment in the build- 
ing can be controlled from a central 
alarm board in the sub basement, al- 
though local switches are also installed 
at all points of moior installation and 
application. On the alarm board, each 
remote controlling pushbutton ON- 
OFF set is coupled with an indicating 
red light which remains on whenever 
the related motor is in operation. 

Electrical distribution is primarily 
cable-conduit with a limited amount of 
busbar installation for establishing di- 
rect connections between the power 
section of the switchboard and the 
larger motors, such as compressors. 
Underfloor duct is used throughout 
the large open floor areas, such as 
in the banking section, to carry wiring 
ior alarms, telephones and floor re- 
ceptacles. Separate distribution sys- 
tems. are installed for power, lighting, 
fire alarm~.¢ontrol, the 100-station 
huilding “sgrvice intercommunication 
telephone system, public telephones, 
Western Union service and heat con- 
trol. 

Four service entrances run from the 
transformer vault of the Consolidated 
Edison Company to the main board. 

The Esso Building was designed by 
architects Carson and Lundin. Con- 
struction was by John W. Harris 
Associates, Inc. Mechanical engi- 
neering was by Pollak and Grieve. 
Electrical installation work was by 
Eastern States. Electrical Contractors, 
Inc. All persons and organizations 
cooperating in the construction of the 


| building are located in New York City. 
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tory 


Incandescent Steel 
Reflector Porcelain 
Enamel 


—M 


INDUSTRIAL LIGH 








Right out in front to meet all 
Lighting Needs mic vw sow 3 


cient, economical units. 


@ Let us send you our complete catalog. 


MULTI ELECTRICAL MANUFACTURING CO. 


4223 W. Lake Street 






Fluorescent 
Lamp Fixture for 
shop, mill, fac- 


: - 





Better lighting installations lead to better 
business. Contractors are assured of always a unit for the need—no 
after worries—good looking finished work, when they rely on the 
complete Industrial Lighting Fixture line—MULTI. 













Incandes- 
cent Vaporproof 
Fixture Dust and 
Moistureproof 


Sh dilpinaael 












TING EQUIPMENT 


mand 


Chicago 24, Illinois | 
















WHY DO 
EXTRA WORK? 


ELIMINATE EXTRA DIGGING 







Locate pipes, metal 
conduits or any 
metal object buried 
in walls, earth, con- 
crete, etc., easily 
without extra work. 














SAVE TIME 
SAVE MONEY 
WITH THIS 















Will detect over 2 feet deep. 
All components in wooden chest. 
aaa 
N 

BATTERIES $ 3 9.50 
Ready to Operate | 
Operating weight 15 Ibs. Recondi- 
tioned originally sold for $166.00. 

LIMITED QUANTITIES! 
ORDER FROM 

SCHUH’S RADIO PARTS 
1253 Loyola Ave. Chicago 26, Ill. 
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my THE GREATEST 
INNOVATION IN 
4 10m sf tcey-Vamere), 1, | en gie), by 


NEATER 
MORE COMPACT 
BETTER CONNECTIONS 
ECONOMICAL 
APPROVED 


Write today for details and 
48-page illustrated catalog. 

















Priscoe 








When you buy a 


.. check to make sure 
you get Mhese features: 
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PART S- 


FANS 
MOTORS 
CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCK 
AUTHORIZED PARTS DISTRIBUTOR 





Brown-Brock- General Electric Master 

meyer Hamilton-Beach Peerless 
Century Holtzer-Cabot Robbins & Myers 
Cutler-Hammer Howell Sta 
Delco Hunter < 
Dieh! Ilg Thor 
Duro Leland Wagner 
Emerson Marathon Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. Beekman 3-7800 New York 8, N. Y. 








.. y, 












HEAVY-DUTY ELECTRIC PLANT 


eR —_ ‘SCK-115M 
154500 


FOB MINNEAPOLIS 





" tt ALE 9% 


ee! 


@ Large capacity, compact design, and 
lightweight aluminum construction are 
combined in this new, rugged, portable 
electric plant. Easily carried by two men. 
stern by Onan 10 HP horizontally- 
opposed, two-cylinder, 4-cycle, air- 
cooled a operatin 

economy. Shi complete, equippe 

with Doxcomnmnale outlet box and ONAN AIR-COOLED STeSeES — CK: 2- 
mounted in tubular-steel guard frame. Tore whan Bac > 7 Sas opposed, 


D. W. ONAN & SONS INC. 
2135 Royalsion Ave., Minneapolis 5, Minn 


NEW ONAN CK ELECTRIC PLANTS ere 
available in 5,000 Watts D.C., 115 and 230 volts; 
2000 and 3000 Watts A.C. in all standard voit- 


ages. 
CONAN ELECTRIC PLANTS—A.C.: 350 to 
35,000 Wattsin all and frequencies. 
D.C.: 600 to 15,000 Watts, 115 and 230 Volts. Battery 
Chargers: 500 to 6,000 Watts, 6, 12, 32 and 115 Volts. 






Write for Catalog 








ELECTRIC PLANTS 
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SILENT 
PAGING 


[FROM PAGE 69} 


consist of two parallel runs throughout 
with seven conductors in each. This 
provided ample space for pulling in 
the conductors and allows additional 
space for possible expansion in the 
future. 

The wiring between the portable 
keyboards and the terminal cabinets 
consists of ten feet of flexible cable 
provided by the manufacturer of the 
equipment. 

The wiring between the two key- 
boards and the control panel normally 
consists of 16 conductors which may be 
No. 16 gauge. In this installation, a 
total of 20 No. 16 sz inch rubber insu- 
lated conductors were run between 
these points in single runs of Wire- 
mold. A small amount of conduit was 
also run in conjunction with same. 

The accompanying partial riser lay- 
out shows the relative construction re- 
quirements of the two floors. 

The system in general operates from 
115 volts 60 cycle a-c. This includes all 
of the lamp annunciators and part of 
the control panel. The keyboards how- 
ever, operate on low-tension and are 
fed directly from the control panel. 

All of the molding was finally painted 
to match with the ceilings and walls, 
and presents an excellent appearance. — 

The system, operating silently, is 
noticeably more desirable than the 
standard bell installations and, with 
call numbers visibly presented, errors 
in paging are non existent. 








E. D. Tillson (center), director of 
Commonwealth Edison Company's 
lighting laboratories in Chicago, 
draws envelope sketches to emphasize 
his discussion with Solar Light Manu- 
facturing executives (L to R) B. Laz- 
erson, J. A. Hodges, and H. M. Lazer- 
son at their Chicago lighting show 
exhibit. 
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WHERE 
To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 

Maintenance—Repairs 














DRILL CONCRETE THE EASY WAY 





WODACK “DO-ALL” 


ELECTRIC HAMMER AND DRILL 


Saves time and labor installing expansion anchors. 
Two motions—reciprocal for hammer drilling—ro- 
tary for twist drilling. Drills masonry to 1%" dia., 
metal rue Easy to maintain. Universal motor, runs 
direct from lamp socket. Weighs (5 Ibs. Star drills 
in {7 diameters. Also chisels, bull points, etc. Ask 
for Bulletin 442 EC. 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 









Telephone AUstin 9866 











STOCKWELL AIR-COOLED 


TRANSFORMERS 


for every industrial 
application 


We invite inquiries 
on all of your air- 
cooled transformer 
requirements, 


STOCKWELL 


TRANSFORMER CORP. “& Manufacturers 











Successors to Mleotrie Power & Oonstr., Ino. 
569 South Main Street Akron, Ohio 








This 
WHERE TO BUY 


Section 


supplements other advertising in 
this issue with these additional 
announcements of products and 
services essential to efficient and 
economical operation, mainte- 
mance and service. Make a habit 


of checking this page, each issue. 


-}-valuable~ 








OW: 


up-to-the-minute 


information 
on 


INDICATORS 
c and 


CONTROLLERS 


—A practical manual 
packed with sound so- 
lutions to metering 
and control problems 


Just Published! 


INSTRUMENT and CONTROL 
MANUAL 
for Operating Engineers 
By EUGENE W. F. FELLER 


Operating Engineer; Associate Editor, Power 





Here is an up-to-date guide- 
book for the man in the Over 500 
plant who wants fingertip drawings and 
information on the prin- charts 
ciples of control, og on 426 pages 
the construction and op- 
eration of indicators and $6.00 
controllers of all types. 
It describes and illustrates 
the most modern instru- : cay 
ments for measuzing and controlling liquid levels, 
pressure, temperature, speed, and humidity—it 
provides trouble-shooting data that enables you 
to keep control systems functioning with a mini- 
mum of error and time-loss. 














16 thorough chap- 
ation 


Concise analysis of 
each instrument 


This handy manual takes 
up the mechanical charac- 
teristics and efficient op- 
eration of each important 
unit now available showing 
cross-sectional views and 
schematic diagrams to 
clarify the operation of 
every part. It includes 
vital information concern- 
ing the physical reactions 
various controllers intro- 
duce into systems—shows 
you how and where indi- 
cators and _ controllers 


should be installed for 
best results. 














Send no money. Just 
mail the coupon be- 
low to get your free- 
trial copy of -this 4 


See this book 
10 Days jf 
Free 


McGRAW-HILL BOOK CO., Inc., 

330 W. 42d St., NYC 18 

Send me Feller’s INSTRUMENT AND CONTROL 

MANUAL FOR OPERATING ENGINEERS for 10 days’ 
ation on approval. In 10 days I will remit $6.00, 

plus a few cents postage, or return the book postpaid. 

(Postage paid on cash orders.) 





FERRED < vidicn ocecechtbcebopevesdeseeedsgbhetecudedcencses 
MBEIONS  occcitccwicenscscccocccesses evccccccces eos 

CRY GR Bate... cetccccescccevae ee Peeecevccccccccves 
COMMMERY coc cccveccedeccccvcvcccseseseectedctecccccens 
POSER <2. cc ccvccseseveccssces ds bess caccececes EC-2-48 


(For Oanadian price, write McGraw-Hill Co. of Canada 
Ltd., 12 Richmond Street H., Toronto 1.) 






















for Dependable 


INSTALLATIONS 


and Dependable 
REPEAT BUSINESS 


NALCO 


INFRA-RED 


LAMPS 


Designed especially for in- 
dustrial use, time tested and 
job tried—NALCO Infra-red 
Lamps with their long last- 
ing carbon filament and 
sealed, reinforced base give 
installations that are endur- 
ing and dependable. This in 
turn assures the dealer that 
he can depend on a steady 
stream of reorders from sat- 
isfied users. Stock NALCO 
Infra-Red Dritherm Lamps 
for more industrial business. 





Nalco Infra-Red 
Lamps may be 
had in either in- 
side silvered 
(self-reflecting) 
or clear glass 
type (for use 
with reflectors). 





See your Electrical Wholesaler 







NORTH AMERICAN 
Electric Lamp Ca. 


1044 Tyler St., St. Louis 6, Mo. 








With or Without 
Nut Retainers 


This Sherman Con- 
nector assures tight, 
permanent, 
dependable wire 
connections, without 
excessive wrench 
torque, because 
threads on both 
body and nut are 
machine cut, and 
checked with preci- 
sion gauges to mate 
perfectly. 


H. B. SHERMAN MFG. CO. 


SPLIT BOLT CONNECTORS 
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HANG CHAIN 
SUSPENSION FIXTURES 
IN A FEW MINUTES 


















Just connect wires — screw to outlet box. No 
centering, punching, drilling. No tools except 
a screwdriver. 

Complete with receptacle, two 5-foot chains, 
“S” hooks and cord clips. Self-grounding — you 
can use 2-wire cord and plug. Fits $ 65 
standard 4” or 34%” outlet box or ] 
plaster ring. each list 
Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 


7, Mo. Nationally distributed through leading elec- 
trical supply houses. 


In Canada: address all inquiries to Amalgamated 
Electric Corp., Led., Toronto 6, Ontario. 


Met tenmernnmMme: 11'S EASY TO SEE WHEN IT’S 
Underwriters approved Ht ei 
: > ANG TE 


‘gy ating 


wm ZIYDER HANGER 





TALL REACH 


WOOD BORER 
DRILLS HOLES . . . HIGH. . 











LOW .. . or in the HARD CORNERS 


This sensational- new tool pays for itself 
(users report) on the first two or three 
construction jobs. Drills holes through 
joists, concrete or steel. 11/16”, 12/16” 
or 16/16” and expansion bits with range 
from 7%” 234” are available. Exclusive 
all-angle head permits drilling extremely 
close quarters in any direction. Use for 
wiring, plumbing or heating installations. 
No ladders, no more reaching, stretching 
and straining. Can be furnis ned with or 
without adjustable extension. Write for 
Bulletin No. F. 


The KETT Jeol Company 


5 E. THIRD ST., CINCINNATI 2, OHIO 
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MEAT PLANT 
WIRING [FROM PAGE 79) 


sales office, consists of twelve circuits. 
In this area we installed the four-light, 
Y6-in. Slimline units, again wiring di- 
rectly from the attic to each fixture. 
We also provided vaporproof recep- 
tacles for general use. 

All of the electrical conduits were 
properly sealed to prevent any con- 
densation. All wire used throughout 
the building was of RW or TW fabri- 


cation. 
Installation Factors 


It may be of interest to relate a few 
facts about the installation of fluores- 
cent units in this type of installation. 
At lower temperatures, the fluorescent 
lamp light output depreciates rapidly 
and in the engineering and layout of 
such a job, great care should be taken 
to install a sufficient number of lights 
to compensate for such loss of light. 
We also have maintained a high level 
of the voltage by installing only two or 
three units to each circuit. We believe 
this to be a very important factor for 
the successful operation of these units. 

The main sales and holding room has 
a total of 96, two-light units which 
gives a very well balanced installation 
and provides 35 footcandles of light. 
There is less than two footcandle vari- 
ation in any section of this room. The 
total connected lighting load in this 
room is approximately 12,500 watts. 

A few other facts may be impressive 
as to the adequate wiring of the build- 
ing as a whole. Approximately 9000 
feet of metallic raceways of assorted 
sizes was used, together with approxi- 
mately 34,000 feet of wire. Wiring 
capacity, conductor and conduit, for 
the whole building is for 72,000 watts 
of lighting. 

The fluorescent fixtures, consuming 
about one-third of the amperage that a 
comparable incandescent installation 
would require, represent a great saving 
to the consumer, both as to his electric 
bills and refrigeration costs. The esti- 
mated saving daily in refrigeration is 
eight tons, comparable to 12 hp. 

Another feature of this type of light- 
ing is in respect to the condition of the 
meat. Under incandescent lighting of 
the same footcandles, the meat has a 
tendency to dry up and look very aged 
in a few days because of the excess heat 
of the standard lamps. The fluorescent 
installation permits a high humidity in 
the room. 
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